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ABSTRACT

This thesis addresses the issue of interoperability in
DoD | egacy system dat abases and evaluates XM. as a tool for
transferring nessage data between varied systens.

Wth the demands for increased comunication, the dire
requirement for a comon node of information transfer is
greatly realized. Many | egacy systens have devel oped their
own uni que interfaces. XM. is one solution which can help
ease the transition to a conmon interface.

This thesis is a part of a larger team effort. In
contributing to this larger effort, a software program was
devel oped to generate select nessages in their native and
XM formats.
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l. | NTRODUCTI ON

A BACKGROUND | NFORMATI ON

In this new m Il ennia i nformation IS t he
gui ntessential elenment of success in all aspects. This is
especially true in the defense industry when the safety of
a nation is at stake. It is also equally applicable during
maritime operations. As the US and our allies participate
in an increasing nunber of joint mlitary operations around
the world, interoperability of mlitary systens becones
absolutely essential. Transfer of data, in a tinely
fashion, between mlitary conputing systens becones crucial
to establishing interoperability.

A large nunber of real-time systens are in use by
today's mlitary in the crucial areas of Comrand, Contr ol
Communi cati ons, Conputers, and Intelligence (C41). Al |l of
these C41 systens have | egacy databases. The only way to
create an interoperable system between themis to develop a
met hodol ogy to facilitate transfer of information.

Several students at the Naval Postgraduate Schoo
(NPS) and the Joint Battle Center (JBC) organization are
involved in a major effort to evaluate the interoperability
issues in Departnent of Defense (DoD) |egacy system
dat abases. One aspect of this programis the eval uation of
XM. as a tool for transferring nessage data between varied
syst ens. This thesis supports this effort by evaluating
sel ect ed dat abases and nmessages and generating the nessages

in the right format for further eval uation.



B. SCOPE OF THI'S THESI S

The primary effort of this thesis wll be to devel op
prograns that generate random data sets for further data
mani pul ati on by the other team nenbers. The thesis effort
concentrates on four |egacy databases and determ nes the
data subsets to be used which would constitute a
representative subset of the entire system The data
subsets chosen should support typical interactions anong
the different databases that m ght be encountered in system
interoperation. The effort also includes |ooking into the
vari ous nessage formats used for transfer of nessages as
applicable to the four |egacy databases wused in the

eval uati on.

C. METHODOLOGY

The thesis effort will evaluate four |egacy databases
and wll determne the subset to be used. In a nornal
system operation, information from these databases are

searched and transmtted to other systens. Hence, the
messagi ng formats enpl oyed for nessage transmi ssion will be
anal yzed. The subset schemas will be further populated with
the nmessage formatting rules and paraneter ranges. Finally,
prograns will be witten to create nessages from the subset

contai ning random (valid) data for transm ssion

D. ORGANI ZATI ON
This thesis is organized in the follow ng manner:
- Chapter | is an introduction to the thesis providing
a brief background.
- Chapter Il deals with “Interoperability” issues.

- Chapter |1l discusses the four | egacy dat abases.



Chapter 1V looks into the nessage fornmats and al so
di scusses the applicability of XM.

Chapter V details the selection of nessage subsets.
Chapter VI contains details of the XM. w apper used
for nessage transm ssion.

Chapter VII details the application of software
engineering principles to devel opnent of the
sof t war e.

Chapter VIII contains the <conclusion and also

reconmendati ons for further research.
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I'1. | NTEROPERABI LI TY | SSUES

A. | NTEROPERABI LI TY BACKGRCOUND

The issues of interoperability were first created
unknowingly along with the first databases devel oped for
the DOD | egacy systens. These very first databases were in
fact conceived in total isolation from other systens and
hence had no notivation to develop their bases wth
consideration of interaction wth other systens. As tine
went by, and a multitude of systens cane into existence,
users began to feel the necessity of accessing information
from ot her databases. Today, command and control has becone
a thriving industry generating thousands of i ndividual
information systenms in the United States and across the
gl obe.

B. THE NEED FOR | NFORMATI ON | NTEROPERABI LI TY

Wth the advent of the Internet, and the demands for
i ncreased communication and data transfer for near real
time operation, the dire requirenent for a comon node of
information transfer was greatly realized. The chall enge
of interoperability has grown trenendously w th the nunber
of systens.

One of the nost challenging aspects of this problemis
information interoperability, or the ability to exchange
i nformati on. To be effective I n today' s mlitary
environment, a wde variety of dissimlar information
systenms, developed independently by different countries
must share tinely, accurate, conplete information in a form
that is mutually understandable. They nust do so within the

conpeting force's decision cycle despite differences in



cooperating force cultures, command structures, operational
procedures and |anguages [ MC98]. Wth the conception of
Net work-Centric Warfare, the need for Command, Control,
Communi cation, Conputer and Intelligence (C4l) system
interoperability has becone even nore critical to the

success of mlitary operations.

C. PROBABLE SOLUTI ONS TO | NTEROPERABI LI TY

The systenms currently wused in the DOD cannot be
di scarded and replaced with newer systens [RS96]. Their
daily use in the current state is very critical to 4l

operation. A sinultaneous changeover of all systenms to any

new system is not practical, due to the high risk of
failure.
Many |legacy systenms have developed their own

applications which utilize point-to-point interfaces to the
ot her connected systens. This nmethod can becone
prohi bitively expensive, both in terns of devel opnent and
mai nt enance, as the nunber of interfaces increase.

Some other systens have taken the approach of
collecting the data from a nunmber of systens and displ ayi ng
it in “layers” to the user. The problem with this
nmet hodol ogy is there is no true integration of data.

Recently, a new technol ogy called the Extensible Mark-
up Language (XM.) has been devel oped. This technology is
being used in the publishing industry extensively. It is
also used to a great extent in the E-comerce field to
allow interoperability between varied databases in a near-
real -time manner. This technol ogy shows great prom se for
use in the DoD



D. RELEVANCE TO THE THESI S

The primary goal of this thesis is to concentrate on
sel ected subsets of four |egacy databases and to generate
sanpl e nessages from these databases for use by the other
team menbers. A prime requirenment to construct the program
was the need for a transport nedia to express infornmation
i ndependent of the operating platform w thout |osing the
nmetadata or neaning of that information [YB&2]. The

Ext ensi bl e Markup Language, XM., neets these requirenents.
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[11. DATABASES OF | NTEREST

A. | NTRODUCTI ON

The initial scope of work involved evaluating the
following four |egacy databases: Joint Conmon Database
(JCDB), Advanced Field Artillery Tactical Data System
(AFATDS), G obal Command and Control System — Integrated
| magery and Intelligence — Intelligence Shared Data Server
(GCCS-13 1SDS), and GCCS Track Database Manager (TDBM to
determne a suitable subset of nessage definitions for
random generati on. Following is a summary of the four
dat abases of interest.

B. AFATDS

The Advanced Field Artillery Tactical Data System
(AFATDS) is a nenber of the Arnmy Battle Control System It
is the Command and Control system for all ground fire-
support systens within the Arny and the Marine Corps. The
support systens i ncl ude field artillery, attack
hel i copters, naval gunfire, nortars, and close air support.
Qur allies also interface with the AFATDS with a fornmat
specifically designed for this purpose. AFATDS can al so
send and receive a few selected United States Message Text
Format (USMIF) nessages.

AFATDS is based on Interbase. The information held in
AFATDS is not easily dissem nated and hence could not be

obt ai ned for analysis and eval uati on purposes.

C. JCDB
The Joint Common Database (JCDB) is a key conponent of

the US Arny’s approach to the use of standard and conmon



software products across all Comand and Control systens.
JCDB is actually a suite of products designed to

efficiently and effectively store and distribute Comuand

and Control data. In the future JCDB will reside on all
Arny Battlefield Command Systens (ABCS) and wll be the
informati on source for a |ayer of common applications. In

order to ease the transition to the JCDB for |egacy
systens, Application Program Interfaces (APlI) are being
witten to act as a translation routine.

The physical database of all ABCS shared data is also
called JCDB and is of interest here. Thi s dat abase has
been gener at ed in bot h t he Def ense I nf or mati on
Infrastructure Common Operating Environment (DIl COE)
Inform x and Oracle systens. The database is currently
very large, conprising 528 tables and still grow ng. In
pursuance of this thesis effort information on the JCDB
entity/table data and physical nam ng conventions was able
to be obtained. However, an unclassified sanple data | oad
from the JCDB could not be obtained in a tinely mnner.
The data sanple was essential in determ ning whether the
other team nenbers would be able to use the nessages
generated from the program to be witten. Hence, any

further effort to use this database was not pursued.

D. GCCS

The d obal Command and Control System (GCCS) is an
Aut omated Information System (Al'S) supporting the DoD. GCCS
is the nation's premer system for the command and contro
of joint and coalition forces. It incorporates the force
pl anni ng and readi ness assessnent applications required by
battlefield comanders to effectively plan and execute

mlitary operations. GCCS is intended to help planners in

10



their crisis planning responsibilities by providing access
to a useful, user-tested, integrated set of tools and data.
Its Common QOperational Picture (COP) correlates and fuses
data from nultiple sensors and intelligence sources to
provide war fighters the situational awareness needed to be
able to act and react decisively. Incorporated into GCCS is
a large database. All software within GCCS is packaged in
nodul es called software segnents. O the several databases
in the GCCS are two databases of interest: GCCS-13 |SDS and
GCCS TDBM which will be detail ed bel ow.

E. GCCS-13 |1 SDS

The GCCS Integrated Imagery and Intelligence (GCCS 13)
enhances the conmander’s situation awareness by providing
ready access to inmagery and intelligence information. The
GCCS-13 gives users direct access to the inmense global
Moder ni zed Integrated Database (MDB) and the ability to
integrate locally obtained imgery and intelligence wth
nati onal information.

The Intelligence Shared Data Server (I1SDS) is one of
the many servers that form part of the GCCS-13 system The
| SDS acts as an access point for inmagery and intelligence
data fromthe M DB.

A detailed evaluation of this database is provided in
the thesis submssion of Rex H na [RH99], another team
menber. The reasons for not recomending to use the GCCS
I3 ISDS as a test bed for XM transformation have been
cited in that thesis. One concern with the MDB is the use
of “tie” tables throughout the database for establishing
rel ati onshi ps between tables. This has the effect of not

only increasing the nunber of joins required in order to

11



obtai n neani ngful results, but also can make the transition
to XML format nore conplex [ RHI99].

F. GCCS TDBM
The GCCS Track Database Manager (TDBM is an
application tool that mnmanages track information. Thi s

database is currently renaned as Track Managenent System /

Uni versal Conmms Processor (GCCS- TMS/ UCP). But for all
practical purposes it is still referred to as TDBM TDBM
is a segment of the Unified Build (UB). It is one of the

many suites available in the GCCS. The capability of the
Track Dat abase Managenent system and the Conmon Qperati onal
Picture is being inproved and mgrated to Governnent
desi gnated pl atforns. Messages from this database have
been selected for analysis and generation. Messages
generated fromthe GCCS follow a Cormon Operational Picture

(COP) definition and will be discussed further.

G GCCs- COoP

The GCCS Conmmon  Operational Picture (GCCS-COP)
provides a nunber of comunication mechanisns for both
transm ssion and reception of data. This is a well
establ i shed neans of dissemnating data between GCCS COP
suites and other systens. The capabilities of the GCCS
COP, and the type of data it maintains, has grown beyond
the original intended capabilities. Furthernore, extension
of the GCCS-COP in the area of interoperability with non-
GCCS systens is limted.

H. THE NEED FOR A NEW MESSAG NG STANDARD
The inability of the GCCS-COP to extend the current
conmuni cations capabilities to enconpass new features and

12



data types as well as to enhance systens interoperability
has heightened the need for a new nessaging standard.
These conmmunication enhancenents should be text-based to
take advantage of the ability to sanitize text-based
nmessages for sharing between Coalition Partners and U S
syst ens. Furthernore, a capability to exchange nmessages
usi ng the Extensible Mrkup Language (XM.) would be greatly
beneficial based on the growing international interest in

this area.

13
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V. MESSAGE TEXT FORVATS

A BACKGROUND
Wth the proliferation of |egacy databases in the DoD,
the United States and its allies realized the oncom ng
Command and Control interoperability problem They have
invested a great deal of tine and resources to formalize
i nformati on standards in order to reduce the anbiguity of
natural |anguage and increase opportunities for automation.
Over the years, past and present, several formats have been
devel oped and extensi vel y utilized for nmessage
transm ssion. Mst notabl e anbngst them are:
USMIF: United States Message Text For nat
OTH G Over The Horizon Targeting — Gold
AdaTP3: Allied Data Publication, Nunmber 3
CI X: Coalition Information Exchange
TADI L: Tactical Digital | nformation Links
O the above, USMIF and CI X will be discussed further.
As discussed in the previous chapter, there exists a
need for a common standard for the transfer of nessages
The eXtensible Markup Language, XM., seens to foot the bill
and wll be detailed here al so.

B. | NTRODUCTI ON TO XM

XM. is a mrkup |anguage for docunents containing
structured information. In order to appreciate XM, it is
inmportant to understand why it was created. XML was created
so that richly structured docunents could be used over the
web. The only viable alternative 1is HyperText Markup
Language (HTM.) based on Standard GCeneralized Markup
Language (SGW), devel oped about 20 years ago.

15



SGW. is not a practical choice because of its sheer
Si ze. HTM. allows an internet br owser to display
information to users by providing a nethod to encapsul ate
text wwth a fixed set of tags. This predefined set of tags
makes the docunent difficult to read in the absence of a
browser. Further, the ability to define new tags is absent
in HTM.. Hence, HTM. is not the best practical choice.

XM. docunments are human-1egi ble and reasonably clear.
Information in an XM. docunent is stored in plain text.
Even without an XM. browser it can be easily read in any
text editor and determ ne what the content neans.

The World Wde Wb Consortium (WBC) calls XM "a
commmon synt ax for expressi ng structure in data”.
Structured data is information that is tagged to reflect
the meaning of its content. For exanple, whereas the <H1>
tag in HIM. specifies text to be presented in a certain
typeface and weight, an XML tag would explicitly identify
the kind of information: <PRICE> tags could contain an
items cost in an inventory list. By not predefining any
tags, WBC allows developers full control over custom zing
their data as they see fit.

XML provi des a means for creating conmon
specifications for data shared between systens. By
separating structure and content from presentation, the
same XM. source docunent can be witten once, then
displayed in a variety of ways: on a conputer nonitor,
within a cellul ar-phone display, translated into voice, and
so forth. It will work on any conmunications devices that
m ght be devel oped.

All  of the advantages of XM outlined above nake
interoperability possible [XM1, XM.2]. This hel ps enable
di sparate | egacy systens share information easily.

16



C. USMTF

The United States Message Text Format (MIF) standard
is the nost prolific of all message formats. USMIF is a
text oriented nessage format. It supports the full spectrum
of US. nilitary operations, including intelligence, air
operations, fire support, maritime operations, |ogistics,
nedi cal , etc.

In the USMIF data standard there are over 350 nessage
types. Each nessage type is broken into groups of sets
known as segnents and individual sets. Each set is further
separated into fields. The rules about which nessages have
whi ch sets, and what data nust be in each field of a set is
contained in the ML-STD-6040 [ML1]. Further, the USMIF
is designed to support generation of nessages that are
machi ne and human readabl e. Gven below is a sanple
Weat her Observation (WKOBS) and a Target Position USMIF
nmessage (the headers and other info are renoved for

clarity).

EXER/ OLI VE DRAB 93//

MSG D/ WKOBS/ 125TH | NF DI V/ /

WEATHLOC/ 32WDL123123//

OBSTI ME/ 1709002/ /

CLDLYR/ M NCEL: 60/ CLD: 5/ CLOUDTYP: Cl / 80/ /
VI SBY/ | OKM LI GHTRAI N/ /

TEMP/ MAXTEMP: 30/ M NTEMP: 20/ FRZLVL: M OFT/ /
W ND/ 010/ V: 045/ 15/ G 20/ /

ALTSTG 2992/ /

SUPERAI R

[ ALT [ TMPC/ DEWTEMP/ W NDI R/ SPD

[ MbKFT [/ 20/ 25/ 325/ 25
/M QKFT / 10/ 15/ 320/ 35//

TARPQOS/ 32WDL123123/ 1413257/ NNE/ 25KPH/ /
TARPQOS/ 3510N07901W 1413257/ 025T/ MED/ 130/ /

17



1. Probl ens usi ng USMIF

USMIF data cannot be uniformy exchanged betwen C4l
systems. A specific system nmay read data from sone
messages, but no generic nmethod is wdely inplenented that
woul d easily allow a C4l systemto read and parse any USMIF
nessage.

It takes a significant anmount of time to reprogram C4l
parsing applications in response to changes in the
basel i ne.

Al t hough USMIF nessages are designed to be man-
readabl e, they cannot easily be read. The reader requires
an in-depth know edge of the nmessage type sent in order to
understand the context of the presented data.

USMIF nessages traditionally nake extensive use of
references; often these references are not available,
making it difficult to understand or appreciate the inpact
of presented information.

The format of USMIF is well established; but its fixed
field format wastes bandw dth by sendi ng enpty information.

Typically, USMIF provides nore information than the
destination systemrequires.

It is not easy to prepare USMIF nmessages and they are

prone to formatting errors.

2. A Case for using XM.-MIF

The US DoD investigated the possibility of using XM
as a nessage transfer medium or wapper. In 1998, the MTRE
Cor poration, supporting the US DoD, began exam ning XM.’s
applicability to mlitary information exchange. It was soon
determned that mlitary data exchange standards, |Iike

USMIF, could be very easily expressed in an XM. fornat.
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The need was identified early to have a standard way
of expressing MIF information in XM. format. The nane for
this new alternate format was coined XM.-MIF. This format
has been nmade of the M L- STD-6040.

Benefits of adopting this XM-MIF standard include
[ XML3] :

- The first and nost inmmediate benefit of XM.-MF is
the flexibility it gives users to display data. Battl e
Commanders wusing this standard can display data in any
format irrespective of the system used.

- Industry has been devel oping nunmerous COTS tools
necessary to support XM.-MIF data. This will result in
i ncreased performance at a | ower cost.

- The transm ssion protocol used by XM-MF is the
sane as the Wrld Wde Wb (WW. This neans that XM
formatted documents can be transmitted over the networks as
easily as HTM.

- Wth this technol ogy, data from one database can be
distributed to another different database that holds the
same data in a different view easily. Data could be held
and retrieved consistently. Several separate databases can
keep the sane data “picture” in an efficient manner.

- Translation applications between USMIF and XM.- MIF
format can be easily witten.

- Geater security control for classified nessages is
possible since XM. markup can be wused to separately
classify specific fields rather than classifying the entire
nmessage at the highest |evel of contained information as in
USMTF.

- In today' s rapidly changing environnment, changes to
the USMIF Baseline take a long tine to be inplemented in
the various C4l parsing applications. By using XM.- MIF and
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designing C4l systenms to read the well-formatted data, the
| evel of effort required to change systens in respose to
basel i ne updat es can be reduced.

- It is possible for XM.-MIF to progress to handle
nmessage traffic data between USMIF data and Operational
Specification for Over-the-Horizon Targeting Gold (OS OTG,
Allied Data Publication Nunber 3 (AdatP-3), or Variable
Message Format (VMF) thereby achieving higher |evels of

information interoperability within | egacy systens.

D. Cl X MESSAGE FORNMAT

The GCCS-COP is the host for a vast database of Track
i nformation. This Track information was traditionally
transmtted and received using the OTH G nessaging fornat.
Wth tinme newer data structures have evolved and many of
them |like Link Tracks and Theater Ballistic Mssile (TBM
Tracks, do not lend thenselves to transm ssion using any
exi sting OTH-G nessage set due to the nature of their data
structure. Clearly the capabilities of the GCCS-COP, and
the type of data it nmaintains, have grown beyond the
original capabilities of the OIH-G format. Furt her nore,
extension of the GCCS-COP in the area of interoperability
Wi th non- GCCS systens is limted by the OTH G format. This
requi renment necessitated the devel opnent of a new fornat
called the Coalition Informati on Exchange (Cl X).

Efforts are underway in the DOD to provide the C X
software to send and receive nessages in XM. format. This
is simlar to the XM.-MIF program The XM. nessaging to be
enpl oyed by the C X software has the sane outer wapper as
do other GCCS-COP nessages, in order to interact properly

with the established conmruni cati ons architecture.
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V. SUBSET DETERM NATI ON

A PARAVETERS SELECTED

The main challenge until now was to understand the
four |egacy databases of interest to JBC and deci de what
would be an appropriate representation. Due to the
difficulties encountered in obtaining real data from the
four databases, (for reasons ranging from security issues
to unavailability of data), the GCCS TDBM was chosen as a
representative database.

Several nessage text formats were evaluated, and the
USMIF and CIX selected as the formats for nessage
gener ati on. The next step is to select the nessages from
t he database which would be generated in its native and
par sed XM. nodes.

B. MESSAGE MAPPI NG

In the devel opnent of the XM.-MIF Program a |arge
effort was placed on the XM.- MTF mappi ng. The purpose of
this mapping is to set standards for representing the neta-
data rich MIF nmessaging information while nmaking it
conpatible with COTS supported data fornmats. In short,
XM.- MTF mappi ng describes how XM.-MIF nessages relate to
their respective MIF nessages.

C. MAPPI NG STRATEG ES

The XM.-MIF specification identifies several mapping
strategies [XM1]. Some of these strategies were used to
sel ect nmessages from the GCCS-TDBM database for further
anal ysi s. A listing of the mapping strategies is given

her e:
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El ement Name Mappi ng

Dat a Mappi ng

El emrent al Mappi ng

Conposite Field mapping

Al ternative Content Field Mapping

Free Text Field Mapping

Enmpty Field Mapping

G oup of Fields Mapping

Li near Set Mappi ng

Col umar Set Mappi ng

Amplification and Narrative Set Mappi ng

Remar ks Set Mappi ng

Ceneral Text Set Mapping

Segment Mappi ng

Message Mappi ng

Not all strategies were used to select the subset of
messages for program generation. An explanation of the
mappi ng strategies used is detailed in sections VI.C 1
through Vi.C. 4. The goal of this effort is not to go into
details of all the mapping strategies with exanples; but
the goal is to select appropriate nmessages, which will be
representative of the typical interactions that mght be

encountered in system operation.

D. MESSAGES SELECTED
The foll owi ng nessage sets from the GCCS- TDBM dat abase

were selected for generation in its native and parsed XM
versi ons.

- MSA D: Message ldentification Message Set

- LCTC. Basic Link Track Message Set

- XPOS: Basic Link Track Message Set
LEXT: Extended Link Track Message Set
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- BMSL: Theater Ballistic Mssile Track Message Set
- WKOBS: Weat her Observation
The specifications for these nessage sets are
described in detail in the Appendices. In the next chapter
t he nessage structures and nmapping strategi es are detail ed.
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VI . SUBSET SELECTI ON DETAI LED

A. | NTRODUCTI ON

In the previous chapter, the nmessage sets which wll

be wused for generation of XM. fornatted nessages were

sel ect ed. In this chapter, the C X wapper for these
nmessage sets and the mapping strategies wused wll be
hi ghl i ght ed.

B. XML.- CI X MESSAGE DESCRI PTI ON

1. Cl X Message Construction

A C X nmessage is constructed from several conponents,
known as sets. Each set is conprised of a nunber of
fields, sonme of which are mandatory, and the rest of which
are optional [IRI00]. Every CI X nessage contains a Message
| dentification (MSG@ D) set. Followwng the MSG@ D set are
lines containing the actual nessage data. The MSA@ D set is
described in Appendix A An exanple of a conplete nessage

i's given bel ow

BT

M5G D/ CTG 81. 0/ Cl X/ 0001/ MAY

LCTC/ JT4012345678/ F14/ L11/ COVAI RSOUTH

STANDI NG/ 1232/ Al R/ 00/ FRD/ 7/ 132

/11212/ 2323

XPOS/ 01211534. 572/ AUGI5/ LL: 304055. 5N2- 1304055. 5E3/ RADAR/ 150. 7T
/123. 5NM 76. 8NM 120. 6T/ 23. 5KTS/ / 23FH

ENDAT

BT

NNNN

2. Basi c Link Track Message Sets

Link tracks cannot be transmtted using any existing
OTH G nessage set due to the nature of their data
structure. The CI X Message specification adds LCTC (basic
informati on) and XPOS (positional information) nessage sets
to those already provided by OIH-G for track encoding.
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Appendi x B describes the LCTC nessage set and Appendix C
descri bes the XPOS nessage set. Exanpl es of Link track

nessages:

LCTC/ JT4012345678/ F14/L11// 1232/ Al R/ 00/ FRD/ 7/ 132/ 1212/ 2323
XPOS/ 01211534. 572/ AUGI5/ LL: 304055. 5N2- 1304055. 5E3/ RADAR/ 150. 7T
/123. 5NM 76. 8NM 120. 6T/ 23. 5KTS/ / 130FT

LCTC/ MAR013456789// L16// 1423/ SUB/ 00/ SUS/ 4/ 203
XPOS/ 02345620/ AUGO5/ LL: 304055. 5N2- 1304055. 5E3///// 135. 9T/ 15KTS

3. Ext ended Link Track Message Set
Li nk tracks which contain information beyond the basic

data is contained in the optional LEXT nessage set,
descri bed in Appendix D

4. Theater Ballistic Mssile Track Message Set

Theater Ballistic Mssile tracks also do not |I|end
t hemsel ves to transm ssion using any existing O'H G nessage
set, because of their data structure. Appendix E describes

the BMSIL nessage set. Exanple of a BM SL nessage set:

BM SL/JT4012345678//3/HOS/ //11//1]14/01211534. 572/ AUG5
/ LL: 304055. 5N2-

1304055. 55E8/ 150. 7T/ 123. 5NM 76. 8NM 120. 6T/ 123. 5KTS/ 75
[ ALT150FT

5. XM. Version of a Typical C X Formatted Message

The XML formats used for CIX closely parallel the CX
nmessage sets. Each nessage field value is wapped in XM
tags that carry the nane or abbreviation of the field. For
exanple, in the LCIC nmessage set, field 1 is the "Unique
ID" so the XML tag corresponding to this field would be
<Ul D>. Each set of fields which conprise a nessage set
are, in turn, wapped in a set of tags that carry the nane
of the message set, e.g., <LCTC> and </LCTC>. The conplete
XM. nessage begins with the standard XML header and a <Cl X>
tag identifying the XM. data as a d X nessage. Appendi x H
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contains a table which maps each Cl X nessage field, grouped
by nessage set, to its corresponding XM tag. Thus, for

the follow ng standard Cl X nessage:

BT

MSGl D/ CTG 81. 0/ CI X/ 0001/ MAY

LCTC/ JT4012345678/ F14/ L11/ COVAI RSOUTH STANDI NG

/ 1232/ Al R/ 00/ FRD/ 1235/ 7/ / 1212/ 2323

XPOS/ 01211534. 572/ AUGS5/ LL: 304055. 5N2- 1304055. 5E3
/ RADAR/ 150. 7T/ 123. 5NM 76. 8NM 120. 6T/ 235. OKTS/ ALT90
ENDAT

BT

NNNN

The correspondi ng Cl X nessage using the XM. format is
provi ded.

BT

MSG D/ CTG 81. 0/ Cl X/ 0001/ MAY

<?xm version="1.0"?>

<Cl X>

<LCTC>

<Ul D>JT4012345678</ Ul D>

<LTDNAME>F14</ LTDNANE>
<LTYPE>L11</ LTYPE>
<NAME>COVAI RSOUTH STANDI NG</ NAMVE>
<LTN>1232</ LTN>
<LREPTYPE>AI R</ LREPTYPE>
<EXSI M>00</ EXSI M>
<THREAT>FRD</ THREAT>
<RU>1235</ RU>
<TQ7</ TQ>
<MODE1></ MODE1>
<MODE2>1212</ MODE2>
<MODE3>2323</ MODE3>

</ LCTC

<XPCS>
<DTG>01211534. 572</ DTG
<MOYR>AU®5</ MOYR>
<PQCS| T>LL: 304055. 5N2- 1304055. 5E3</ PCSI T>
<SENSOR>RADAR</ SENSOR>
<BSMAJ>150. 7T</ BSMAJ >
<LSMAJ>123. 5N/ LSMAJ >
<LSM N>76. 8NMK/ LSM N>
<CSE>120. 6T</ CSE>
<SPD>235. OKTS</ SPD>
<ALT>ALT90</ ALT>

</ XPCS>

</ Cl X>

ENDAT

BT

NNNN
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C. XM.- MTF MESSAGE MAPPI NG RELATI ONSHI PS FOR WKOBS

One of the nessages selected is the USMF nessage
WKOBS (Weat her Cbservati on). This nessage structure wll
be used to highlight four of the mapping specifications
bet ween XM.-MIF nessage conponents and the analogous MIF
nmessage conponents. To illustrate this, given below is a
WKOBS nessage followed by its XM. equival ent. The structure
of the USMIF WKOBS nessage is provided in Appendix I. In a
typi cal nessage there are several sets, some of which are
mandat ory and sone optional |[MIFOO, MIFWE]. The exanpl e
shown here has only nmandatory sets.

EXER/ EAGLE_HUNT/ /

MSG D/ WKOBS/ FTKNOX/ /

WEATHLOC/ 4633S13645W /

OBSTI ME/ 2017332/ /
W NDY 217/ -1/51//

S5UPERAI R

[ ALT [/ TMPC/ DEWIEMP/ W NDI R/ SPD

[ MbKFT [/ 18/ 23/ 278/ 72/
/[ MLOKFT / 53/ 58/ 222/ 52//

<exercise_identification>
<exer ci se_ni ckname>EAGLE_HUNT</ exer ci se_ni ckname>
</ exercise_identification>
<nessage_i dentification>
<nmessage_t ext _format_identifier>WO0BS
</ nessage_text format _identifier>
<ori gi nat or >FTKNOX</ ori gi nat or >
</ nmessage_identification>
<l ocati on_of _weat her >
<l atitude_degrees>46</1 atitude_degrees>
<l atitude_m nutes>33</| atitude_m nutes>
<l atitude_hem sphere>S</| atitude_hem sphere>
<l ongi t ude_degr ees>136</| ongi t ude_degr ees>
<l ongi tude_m nut es>45</1| ongi t ude_m nut es>
<l ongi t ude_hem spher e>W&/ | ongi t ude_hem spher e>
</l ocati on_of weat her>
<observation_day_ti nme>
<day>20</ day>
<time_hour>17</ti nme_hour >
<time_m n>33</tinme_mn>
<tinme_zone>Z</tinme_zone>
</ observation_day_tinme>
<wi nd>
<wi nd_di rection>217</w nd_direction>
<vari abl e_wi nd_direction/>
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<wi nd_speed>51</w nd_speed>
</wi nd>
<Super ai r _dat a>
<5uperair_data_group_of fields>
<t enperature_cel sius> 18</tenperature_cel sius>
<dewpoi nt _t enper ature_cel si us> 23
</ dewpoi nt _t enperature_cel si us>
<wi nd_di recti on>278</w nd_direction>
<peak_gust s_knot s>72</ peak_gust s_knot s>
</ 5uperair_data_group_of _fields>
<Superair_data_group_of fields>
<t enperature_cel sius> 53</tenperature_cel sius>
<dewpoi nt _t enper ature_cel si us> 58
</ dewpoi nt _t enperature_cel si us>
<wi nd_di rection>222</w nd_direction>
<peak_gust s_knot s>52</ peak_gusts_knot s>
</ 5uperair_data_group_of fields>
<Super ai r _dat a>

1. El enment Name Mappi ng
XM.- MTF el enent nanes are constructed from MIF

conponents. The conponents are processed according

to standards. This process of reconstruction is
also called “filtering”. Conmponent filtering does
not guarantee unique XM.-MF nanes. This is an
issue related to Nanespace. The following table

gives a sanple of elenent reconstuction.

EXER/ EAGLE_HUNT/ /
MSGl D/ WKOBS/ FTKNOX/ /

<exercise_identification>
<exer ci se_ni ckname>EAGLE_HUNT</ exer ci se_ni cknanme>
</ exercise_identification>
<nessage_i dentification>
<nessage_t ext _format _i dentifier>WOBS
</ message_text _format _identifier>
<ori gi nat or >FTKNOX</ or i gi nat or >
</ nmessage_identification>

MI'F Set MIF El ement Format Spec XM.- MTF El ement

EXER EXER Set exerci se_identification
EXERCI SE NI CKNAMVE exerci se_ni cknane
MSG D MSG D Set nmessage_i dentification
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2. Conposite Field Mapping

An MIF elenent containing conposite data is broken
down into its parent and child elenents in an XM-MF
mapped elenment. This can be clarified with the OBSTI ME set
in the WKOBS MIF nessage. The field elenment of OBSTIME
corresponds to the child elenents of the XM version.

OBSTI ME/ 2017332/ /

<observation_day_ti nme>
<day>20</ day>
<time_hour>17</ti me_hour >
<time_m n>33</tinme_mn>
<tinme_zone>Z</tinme_zone>
</ observation_day_ti me>

The structure for the field elenent is:
<FUD- nane>dat a</ FUD- nanme>
3. Enmpty Field Mappi ng

A mandatory MIF Field containing no data is napped to

an enpty XM.-MIF field elenent. Condi ti onal and
operationally determned Fields that contain no data are
omtted from the XM.-MF nessage. The empty field

(variable wind direction) in the WND MIF nessage set is

mapped to an enpty field in the XM. version.
W ND/ 217/ -/ 51/ /

<wi nd>
<wi nd_di rection>217</w nd_direction>
<vari abl e_wi nd_direction/>
<wi nd_speed>51</w nd_speed>

</ w nd>

The structure for the field elenent is:
<FUD- nane>el enent al s</ FUD- nanme>

4. Columar Set Mapping

In Columar Set Mapping, the content of an XM-MF
columar set is mapped from the rows of data contained in
t he mapped MIF Col umar set. Each data row is nmapped to a

“Goup of Fields” elenent. The overall content of the set
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is a series of “Goup of Fields” elenents.
foll owm ng exanple, each row of data forns G oup of

el enment in the XM version.

S5UPERAI R

[ ALT / TMPC/ DEWTEMP/ W NDI R/ SPD

/[ MbKFT [/ 18/ 23/ 278/ 72/
/ MLOKFT / 53/ 58/ 222/ 52/1/

<Super ai r _dat a>
<Superair_data_group_of fields>
<altitude> MoKFT</altitude>
<t enperature_cel sius> 18</tenperature_cel sius>
<dewpoi nt _tenperature_cel sius> 23
</ dewpoi nt _t enperature_cel si us>
<wi nd_di recti on>278</w nd_direction>
<peak_gust s_knot s>72</ peak_gust s_knot s>
</ 5uperair_data_group_of _fields>
<5uperair_data_group_of fields>
<altitude> MLOKFT</altitude>
<t enperature_cel sius> 53</tenperature_cel sius>
<dewpoi nt _tenperature_cel sius> 58
</ dewpoi nt _t enperature_cel si us>
<wi nd_di rection>222</w nd_direction>
<peak_gust s_knot s>52</ peak_gust s_knot s>
</ 5uperair_data_group_of _fields>
<Super ai r _dat a>
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VI 1. SOFTWARE DEVELOPMENT

A. | NTRODUCTI ON

The primary effort of this thesis is to support
Young’s work in resolving data representational differences
bet ween heterogeneous systens with a tool to generate sets
of selected nessages to be used in evaluating Young's
bject Oiented Method for Interoperability [YBGEO02].

Towards this goal, four |egacy databases (AFATDS,
JCDB, GCCS-13 1SDS, and GCCS-TDBM were eval uated. The
GCCS- TDBM dat abase was found to be the nost suitable due to
reasons of access, availability and tineliness of data.
Next, the nmessaging formats were anal yzed. Finally, four
nmessage sets were selected to be representative of the
interaction to be encountered in an actual environnent.

This chapter details the developnent of the software

tool to be used to generate the nessages.

B. SOFTWARE REQUI REMENTS

Requirenents for the desired tool were as foll ows:

- The tool should generate nessages in the native
format and al so the XM. format.

- The selected nessages shall be from the GCCS-TDBM
dat abase.

- The input data for the nessages can be any |ega
val ue as perm ssi bl e.

- The nessages shall have a random nature.

- The preferred devel opnental |anguage is Ada.

- The deliverable shall be an executable (.exe) file.

- The output from the tools shall be used as a data

file for further analysis.
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C. ASSUMPTI ONS MADE FOR SOFTWARE DEVELOPMENT

Based on t he requirenents speci fi ed, certain

assunptions were nmade to help in the software devel opnent:

- Since the output from the tool is not interfaced
with any other program in real-tinme node, the need
for timng constraints is elimnated. Hence,
mul titasking al gorithns were not inplenented.

- The program was designed to generate the designated
nmessage sets only. It is not a general purpose
program

- Each nessage set shall conprise a nodule in the
program to facilitate addition or deletion of
nessage sets.

- The USMIF nessage and the Cl X nessage each have a
separate executable and output files.

- The nessages were to be generated in both the native
format and XML format in separate output files.

- The various paranetric values required to popul ate
t he nessages were hard coded as enunerated types.

- The generated nessages contain only the nmandatory
fields.

D. FUNCTI ONAL SPECI FI CATI ON

A functional specification is a black-box nodel of the
proposed software system capturing just the aspects of its
behavior relevant to the users of the system [BL90]. These
nodel s are inportant because they can be understood and
anal yzed wit hout reference to the parts of the system The
itens listed in Section VII.C above under assunptions al ong
with the image bel ow serve as the Functional Specification

of the proposed system



As seen in the Functional Specification System D agram
(Figure 1), tw parallel paths have been defined for
nmessage generation; one for CIX format and the other for
MIF format. Data fromthe suite of databases is fed into a
nmodule to prepare the mnessage for either of the two
format s. Then, the next nodule generates the required
message.

Suite of COP | Data

databases —————P| Apply CIX Format 1 — | Generate Msg _4»)[\(1'3Itll_ve&

Data

Apply MTF Format |— Generate Msg —— )N(Sltli_ve &

Other Data T
databases

Figure 1: System Diagram

E. ARCHI TECTURAL DESI GN AND MODULE DEPENDENCY

An architectural design is a nodel of the proposed
system that captures the aspects and behavior of the system
relevant to the devel oper. It contains information needed
by the developer to build the system Hence, the goal here
is to break up the proposed system into a set of small
i ndependent, self-contained units of code, called nodul es
[ BL9O] . Modul es can be deconposed at many |evels of
abstraction, until the specified subnodules are sinple
enough to inplenent.
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A nodul e dependency diagramis useful for planning and
future system evolution activities. It identifies the
nodul es which nust be inplenented or sinulated to test a
gi ven nodul e, and which nodul es are affected by a change in
a given nodul e. The diagranms are useful for getting an
overview of the system structure. Modul e dependency
di agrans for both nessage structures are shown in Figures 2
and 3. The nodules are described in paragraph VII.F.1 and
VII.F. 2.

MAIN
Basic_Msg_
MSGID_Set_ Seed P LEXT_Set_
Ms
XPOS_Set_
MSG
Spec_File_
LCT
BMI
Common
LCTC_Set_ Share_Pkg BMISL_Set_

Figure 2: Module Dependency Diagram -CIX
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MAIN

Basic Msg_ {

Seed

IR/ -
v
win |

EXER_Set OBSTIME_Set WIND_Set

Figure 3: Module Dependency Diagram -MTF

F. | MPLEMENTATI ON

An inplenentation is a description of the internal
structure of each nodule specified in the architectural
desi gn. A conpleted inplenentation consists of an
execut abl e program for each nodul e  toget her W th
descri ptions. One of the goals was to nmke certain that
the program is as clear and sinple as possible while
conform ng to the functional specification.

Modul es can be used to nodel external systenms such as
users and peri pheral devi ces, as well as software
conponents as in this instance. The behavior of a nodel is
specified by describing its interface. This neans that all
interactions nust involve explicit instructions [BL90].

These principles were strictly adhered to in devel oping the
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nodul es for the program A functional description of the

modul es foll ows. The source code for the CIX nodule is

listed in Appendix J and the source code for the MIF nodul e

is |i

sted in Appendi x K.

1.

Cl X Message Modul e Descri ptions:
Main Module: This is the prinmary nodule. It sends
commands to initialize the files, generate nessages
and finally close files.
Basi c_Msg _Pkg Mbdul e: This nodule contains the
procedures to initialize and close files, add header
and footer, and depending on the type of nessage to
be generated, sends commands to other nodules to
build the appropriate portions of the message. The
choice of nessages are: Blink, Xlink and TBM The
nmessage generator routine randomy chooses the type
of nessage to be generated.
M5GE D_Set _Pkg Mbdul e: Message identification is
required for nessages of both formats. The content
varies between them This package generates the
requi red nessage identification.
LCTC Set Pkg Modul e: Thi s gener at es Track
information for the Basic Link Track Message set.
The Link Type, Link Report Type, and Threat are
randomy selected froman enunerated list. The Link
Track Number is an alpha-nuneric value randomy
generated within the constraints specified.
XPOS_Set _Pkg Module: This is also part of the Basic
Link Track Message set. It generates positional
information along with tine-date infornmation.
LEXT_Set Pkg Module: This is a part of the Extended
Link Track Message set. There are no nandatory

fields in this nessage set. Every field is
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optional, and hence as per requirenents, the fields
are not sinul at ed.
BM SL_Set Pkg Module: This is the Theater Ballistic
M ssile Set. It generates information on the track
type, t hr eat code, position and date-tine
information. The threat code is randomy selected
froman enunerated list. The other data values are
randomly generated within the constraints specified.
Share_Pkg Mbodul e: Contai ns the common procedures
used by the nessage set packages; nanely to generate
date-tine, positional and threat information.
Seed_Pkg Modul e: This nmodule initializes all the
paraneters which require data to be random zed.
Comon/ Msg/ M5A Y LCTC/ BM SL  Modul es: These nodul es
are contained together in the RandomFiles Module
and is essential in generating the random val ues
required for the various paraneters.
Spec_Fil e_Pkg Mbodul e: Al'l the type specifications
with the ranges and enunerated lists are in this
nodul e.

MIF Message Modul e Descri ptions:
Main Module: This is the primary nodule. It sends
commands to initialize the files, generate nessages
and finally close files.
Basi c_Msg_Pkg Mbodul e: This nodule contains the
procedures to initialize and close files, add header
and footer, and depending on the type of nessage to
be generated, sends commands to other nodules to
build the appropriate portions of the message. The
choice of messages in the MIF format are WKOBS, NBCl
and TARGET. The nessage generator routine randomy

chooses the type of nessage to be generated. The
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nmessage generation routines for NBCL and TARGET have
not been inpl enent ed.

MSGE D_Set Pkg Modul e: Message identification 1is
required for nessages of both formats. The content
varies between them This package generates the
requi red nessage identification.

EXER _Set Pkg Modul e: This nodule is part of the
WKOBS  nessage. It gener at es the exercise
identification information. The exercise code is
randomy selected froman enunerated I|ist.
VWEATHLOC Set Pkg Modul e: This nodule is part of the
WKOBS nessage. It generates positional information
for the particular point of interest.

OBSTI ME_Set _Pkg Mdule: This nodule is part of the
WKOBS nessage. It generates the observed tine
information like day and tine information.

W ND_Set Pkg Modul e: This nodule is part of the
WKOBS nessage. It generates wind direction and
speed i nformation.

Super AIR_Set _Pkg Module: This nodule is part of the
WKOBS nessage. This generates information on air
conditions in the upper atnospheres. The data is
formatted in “Columar Set Mapping” wherein data is
presented in rows of relevant information.

Seed_Pkg Modul e: This nmodule initializes all the
paranmeters which require data to be random zed.
Common/ Msg/ MSA D EXER/ W ND Mbdul es: These nodul es
are contained together in the RandomFiles Module
and is essential in generating the random val ues

required for the various paraneters.
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- Spec_File Pkg Mdul e: All the type specifications
with the ranges and enunerated lists are in this

modul e.

G RUN TI ME

After conpilation and |linking is conpleted, the
executable files of interest are main.exe and main_ntf. exe.
Runni ng the executabl e produces two files; one for nmessages
in the native format and the other for the sanme nessages in
XML format. Currently, the programis designed to generate
20 nessages and can be easily changed to generate any
requi red nunber. A sanple of the run-tinme listing is in
Appendi x K.

H. TESTI NG

Testing is an essential phase of software devel opnent.
Testing helps in locating and diagnosing faults.

One category of errors that is easily elimnated
during devel opnent include syntax errors, type consistency
errors, and wuse of wuninitialized variables. This was
achieved by the use of the “Aonix Conpiler” for Ada code
devel opnent .

The anount of testing required for a nodul e depends on
the anount and conplexity of its internal data. For
nmodules with relatively small and sinple data structures,
like those in this program extensive test instrunentation
IS not necessary. The code in this programis relatively
sinple with a few explicit loops and calls to other
pr ocedur es.

As each of the nessage set package nodules (MSA D
LCTC, XPCS, LEXT, BM SL, WKOBS) was conpleted, the nodul e
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was individually conpiled and executed to generate its
nmessage package.

Prior to coding of these nessage set package nodul es,
they were rigged to send back hard coded nessages w thout
actually going through its actual algorithm This enabl ed
testing the skeletal structure of the system prior to a
full scal e devel opnent.

Much of the data in the system resides in the
predefi ned conponents in the specification file. These
predefined conponents were nmanually verified wth the
ranges specified for those vari abl es. The paraneters are
[isted in Appendix A — I.

The file operations were also verified by using the
operating system for observing the file nanes created in

t he working directory.

SOFTWARE REUSE

Software reuse is the integration and use of software
assets from previously developed system rather than
creating new versions for every simlar application. Wen
the USMIF nessage set was added to the requirenent, it was
not necessary to redesign the system the existing CX
formatting packages were taken and nodified easily to
accommodat e t he USMIF.

J. SOFTWARE EVOLUTI ON

This program enconpasses a very small subset of the
nmessages actually enpl oyed by the DOD. Eventually, it may
becone necessary to make nodifications to this system to
make it nore valuable and useful to the user. The nodul es

developed in this program can be easily reused with mnor
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or no nodifications. This is illustrated in the next

secti on.

K. AN | LLUSTRATI ON OF SOFTWARE EVOLUTI ON AND REUSE

Consider the addition of a new CX nessage set
“CSITE’". This nessage set contains basic site infornmation
common to both seaports and airfields. The CSITE nessage
set will be acconpanied by a CSEA nessage set, if the site
is a seaport. The CSITE and CSEA nessage sets are
described in Appendices F and G respectively. Al so, The
CSI TE/ CSEA nessage sets wll be acconmpanied by an XPOS
message set, describing location data for the site.

Exanpl e of CSI TE nessage:

CSI TE/ NORFOLK/ US/ 23/ 4123
CSEA/ / SBEA/ 0/ 0/ 8/ 0/0
XPOS/ 01211534, 572/ AUGI5/ LL: 365100N5- 0761800W2

The CSITE and CSEA nessage sets are currently not
inmplenented in the message generation routine; the XPOS
nmessage set is already inplenented and can be used. To
illustrate the inplenentation of the new nessage sets, the
nodi fications to be nmade to the source docunment is shown in
actual code or pseudo code form

1. Changes to Basic_Msg_ Pkg Modul e

The nodule Basic Mg Pkg.ada contains the |Ilist of
nmessages to be generated. Statenents are added to the case

routine so that CSITE is one of the random nessages chosen.

with CSITE set pkg; -- added CSITE
wi th CSEA set_pkg; -- added CSEA

procedure Generate_Messages .....

case Msg_set is
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when spec_file_pkg. CSI TE_TMS => -- added CSI TE nessage
CSI TE _set _Pkg. Add_CSI TE set (datafile, datafilex); -- to the case statenent
CSEA set_Pkg. Add_CSEA set (datafile, datafilex);
XPCS_set _Pkg. Add_XPOS_set (datafile, datafilex);

when others =>

end Basi .c_M;g_Pkg;

2. Addi ti on of New CSI TE Modul e

The CSITE nodule (CSITE set_ pkg. ada) calls the
appropriate routines to generate the CSITE nessage
conponents as described by the rules and grammar listed in
Appendi x F. This nodule is very simlar to the LCIG

set _pkg nodul e and nost of the code can be reused.

kkkkkkkhkhkhkhkhkkhkhhddhhkhhkhkkx*x

-- CSl TE_set _pkg. ada

kkkkkkkhkhkhkhkhkkhkhhddhhkhhkhkkx*x

with CSITE;

package CSI TE set _Pkg is
procedure Add_CSITE set (datafile: in out ada.text_io.file_type;
datafilex: in out ada.text_io.file_type);
end CSI TE_set _Pkg;

package body CSITE set Pkg is
procedure Add_CSI TE set (datafile: 1in out ada.text_io.file_type;
datafilex: in out ada.text_io.file_type) is

Si t enanme . spec_file_pkg. Sitename_type;
For cecode . spec_file_pkg. Forcecode _type;
ubD : spec_file_pkg. U D type;

--- and any other variabl es
begi n
--- add nessage leader in file “CSITE

--- add Sitenane info to nessage

Sitenanme : = CSITE. si t enane. Randon{ seed_pkg. G site);
CSI TE. sitenanme_| O put (datafile, Sitenane);

ada. Text _lo.put (datafile, "/");

ada. Text _l o. Put (datafilex, " <NAME>") ;

CSI TE. sitenane_| O put (datafilex, Sitenane);

ada. Text _l o. Put (datafilex, "/NAME>");

ada. Text _| O new_ |ine (datafilex);

--- add Forcecode info to nmessage

--- add UDinfo to message
--- the U D generation can be reused from BM SL-set _pkg nodul es



end Add_CSl| TE set;
end CS| TE_set _Pkg;

3. Addi tion of new CSEA Modul e

Thi s CSEA  nodul e (CSEA set pkg. ada) calls t he
appropriate routines to generate the CSEA nessage
conponents as described by the rules and grammar listed in
Appendi x G This nodule is very simlar to the
CSI TE_set _pkg nodul e descri bed above and nobst of the code
can be reused.

4. Reuse of XPOS Modul e

The third conponent in the CSITE nmessage is the XPCOS
message set. This nessage set has been defined in the XPGOS
nmodul e (XPOS_set pkg. ada). Hence, w thout an nodification
this nodul e can be reused.

5. Addi tions to Random Mbdul e and Seed Mdul e

The Random files.ada contains the conmands to enable
t he random choosing of vari abl e val ues whenever
appropriate. Simlarly, the seed pkg.ada file is also

altered to include the seed for the appropriate vari abl es.

- kkkkkkhkhkhkkhkhkkhkkhkkhkkhkkhkkhkhkhkhkhkhkkhkkkk

- Random fil es. ada

- kkkkkkhkhkhkkhkhkkhkkhkkhkkhkkhkkhkhkhkhkhkhkkhkkkk

backage CSITE is
package Sitenane is new Ada. Nunerics. Di screte_Randon{spec_fil e_pkg. Sitenanme_type);
package Forcecode is new Ada. Nunerics. Di screte_Random(spec_fil e_pkg. Forcecode_type);

end CSI TE;

- kkkkkkkhkhkhkhkhkkhkkhkkhkkhkhkhkhkhkhkhkkkkk

- seed_pkg. ada

- kkkkkkkhkhkhkhkhkkhkkhkkhkkhkhkhkhkhkhkhkkkkk

with CSITE:
wi th CSEA

package body seed_pkg is

procedure init_seed is
begi n
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CSI TE. si t enane. Reset (G _nane) ;
CSI TE. f or cecode. Reset (G _code) ;

end init_seed;
end seed_pkg;

6. Additions to Spec Mdul e

The Spec Mdule (spec _file pkg.ada) contains all the
variables wth their type definitions, ranges and

enuner ati ons.

khkkkhkhkhkhkhkhkhkhhkhhddhhhhhhhxx

-- spec_file_pkg

khkkkhkhkhkhkhkhkhkhhkhhddhhhhhhhxx

package spec_file_pkg is
type Msg_set _type is (BLi nk_TN5,
XLi nk_TMs,
TBM_TMS,
CSI TE_TMB) ;

type Sitenane_type is (LANGLEY, KNOX, ..... )
type Forcecode_type is Integer Range 1..39;

end spec_fil e_pkg;

L. FUTURE MODI FI CATI ONS

It is very likely that this program will be nodified
ater to suit the needs of the user. This nodification my
be the result of a change in the requirenents, additional

functionality, or errors in this inplenentation. The nost

likely nmodification for this program will be addition of
nmessage sets, which was illustrated in the previous
section.
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VI 1. CONCLUSI ON

The primary effort of this thesis is to support
Young’s work in resolving data representational differences
bet ween het erogeneous systens with a tool to generate sets
of selected nessages by anal yzing several | egacy databases
and nessagi ng formats.

The initial scope of work involved evaluating the
follow ng four |egacy databases JCDB, AFATDS, GCCS |3 | SDS
and GCCS TDBM to determne a suitable subset of nessage
definitions for random generation. On eval uating these, due
to the difficulties encountered in obtaining real data from
the four databases, (for reasons ranging from security
i ssues to access and unavailability of data), the GCCS-TDBM
was chosen as a representative dat abase.

Sever al messaging formats enpl oyed for nmessage
transm ssion were analyzed. The USMIF and Cl X formats were
selected for nessage generation in their native and XM
formts. Next, the nessaging formats were analyzed.
Finally, five nmessage sets wer e sel ect ed to be
representative of the interaction to be encountered in an
actual environnent.

Using software engineering principles, two prograns
were developed to generate USMIF and CIX formatted
messages. This thesis contains the source code listing of
these two prograns in Appendices J and K Also included is
a sanple listing of the nmessages generated by the two
prograns in both the native and XM. formats in Appendices L
and M The output of this software program was used by

Young to further his research work.
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A description on how to add nmessages to the program
with an exanple, is also included. As the needs of the
user changes, the exanple provided would assist in naking

nodi fi cati ons and enhancenents to the program
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APPENDI X A: MSGE D MESSAGE SET

Note: The “Use” column refers to whether the field is Mandatory or Optional. Also, the “Size/Type”
column defines the datatype and size. The allowabletypes are;

Alphabetic (A): Upper case A through Z

Numeric (N): 0 through 9
Space (B): Space (ASCII 040 octal code)

Specia (S): Period (.), commac(,), colon (:), percent (%), pound (#), asterisk (*), hyphen (-),
carriage return (CR), and line feed (LF).

For example, 2-6AN means the field can be from 2 to 6 alphanumeric characters, while 4N meansthe field
must be afour digit number.

Field | Field Name | Use | Size/ Type Description
0 Set Type M 5AN Thisfield containsthe literal string MSGID
1 Command M 1-14ANBS | Enter the command originating the message, e.g., CTF 70,
COMTHIRDFLT, KITTY HAWK
2 MessagelD | M 39AN Enter the message identifier: CIX
3 Message M 4-5N Enter the message serial number (MSN) (0001-9999),
Serid e.g., 0001, 0445, 9999. The MSN will always consist of 4
Number digits; thefifth isreserved for future use.
4 Month M 3A Enter the first three letters of the month, e.g., JAN, FEB,
MAR.
5 Operation/ (0] 1-20ANBS | Enter the operation or exercise name, or a brief
Exercise description of the mission, as directed, e.g., PACEX 89.
Name Note: Thisfield is not currently implemented.
6 Qualifier (0] 3A Enter the qualifier which further defines this message
from the following list:
AMP Anplifiesapreviously  sent message.
DEV  Usedtoindicate adeviation from a previously
sent message.
PER Signifies amessage that is standing order for
alengthy period.
REQ  Used torequest a particular message, such asa
tasking message, from another commander.
Note: Thisfield isnot currently implemented..
7 Qualifier (0] 3N Enter the serial number of the qualifier in Field 6. This
Serid number is used to uniquely identify qualifiers of abasic
Number message, e.g., 001, 005, 999. Note: Thisfieldis not

currently implemented.
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APPENDI X B: LCTC MESSAGE SET

Note: The“Use” column refers to whether the field is Mandatory or Optional. Also, the”Size/Type”
column defines the datatype and size. The allowabletypes are;
Alphabetic (A): Upper case A through Z
Numeric (N): 0 through 9
Space (B): Space (ASCII 040 octal code)
Special (S): Period (.), comma.(,), colon (:), percent (%), pound (#), asterisk (*), hyphen (-),
carriage return (CR), and line feed (LF).
For example, 2-6AN means the field can be from 2 to 6 alphanumeric characters, while 4N meansthe field
must be afour digit number.

Field Field Name Use | Size/ Type Description
0 Set Type M 4AN Thisfield containsthe literal string LCTC
1 Unique D (0] 12AN A uniqueidentifier for the track, which will be present on
tracks received from the GCCS-COP, but should be | eft
NULL on transmission to the GCCS COP.
2 Link Track 0] 1-10ANBS | Enter the nameto be displayed for the link track, e.g., F14,
Display Y orktown.
Name
3 Link Type M 3-4AN Enter the link type using the list below, e.g., L11, L16.
L11: Link-11 (TADIL A)
L11B: Link-11B (TADIL B)
L16: Link-16 (TADIL J)
L4A: Link-4A (TADIL C)
L22: Link-22 (NATO)
Note: Currently only L11 and L16 are implemented
4 Link Name 0] 1-20ANBS | Enter the nameto identify thelink, e.g. COMAIRSOUTH
STANDING. Note: Thisfield is not currently implemented.
5 Link Track M 4-5AN Enter the link track number for the track being reported,
Number e.g., 1234, 01012.
6 Link Report M 3-10ANBS | Enter thelink track report type, e.g. AIR, SUB.
Type
7 Exercise/ M 2N Enter the exercise indicator (0 or 1) immediately followed
Simulation by the simulation indicator (O or 1) as provided in the link
Indicators report, e.g., 10, 11, 00. The exerciseindicator isset to 1
for an exercise track and is O otherwise. The simulation
indicator is set to 1 for asimulated track and is zero
otherwise.
8 Threat M 3A Enter the treat code from the list below, e.g. FRD, AFD,
SUS.
Code  Description
PND  Pending
UNK  Unknown (Evaluated)
FRD  Friend
AFD  Assumed Friend
NEU  Neutral
SUS Suspect
HOS Hosdtile
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9 RU @] 1-2N Enter the RU (Reporting Unit), 4-5 octal digits, e.g. 1235,
(Reporting 4526, 11453.
Unit)
10 Track Quality | O 35N Enter the track quality reported on the Link, (0-15), e.g. 5,
8.
11 Mode 1 IFF 0] 2N Enter the Mode 1 | FF reported on the Link 01-73 octal
(least significant digit cannot be greater than 3), e.g., 03,21,
42.
12 Mode 2 IFF 0] I\ Enter the Mode 2 | FF reported on the Link, 4 octal digits
(0001-7777), e.g., 1235, 5647, 1115.
13 Mode 3 IFF @] I\ Enter the Mode3 | FF reported on the Link, 4 octal digits
(0001-7777), e.g., 1235, 5647, 1115.
14 Mode 4 IFF O IN Enter the Mode 4 IFF reported on the Link, (0-3), eg., 1,3.
15 Discrete @] I\ Enter the DI for the track reported on the Link, 4 octal
Identifier digits (0001-7777), e.g. 1234,5345.
()]
16 CTSL O] 35N Enter the combat system local track number, e.g., 547,
1223.
17 Misc. Status | O 3N Enter, in sequence, the value of each of the following

miscellaneous indicators reported on the link: Force Tell
Indicator, Emergency Indicator, Special Processing
Indicator, e.g., 100, 010, 011. Each indicator is reported as
avalue of 0 or 1. Note: Thisfield isnot currently
implemented.
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APPENDI X C. XPOS MESSAGE SET

Note: The“Use” column refers to whether the field is Mandatory or Optional. Also, the”Size/Type”
column defines the datatype and size. The allowabletypes are;

Alphabetic (A): Upper case A through Z
Numeric (N): 0 through 9
Space (B): Space (ASCII 040 octal code)

Special (S): Period (.), comma.(,), colon (:), percent (%), pound (#), asterisk (*), hyphen (-),
carriage return (CR), and line feed (LF).

For example, 2-6AN means the field can be from 2 to 6 alphanumeric characters, while 4N means the field
must be afour digit number.

Field

Field Name

Use

Sizel Type

Description

0

Set Type

M

4AN

Thisfield contains the literal string XPOS

1

Date-Time
Group

M

8 12ANS

Enter the date-time group of the position report in days (01-
31), hours (00-23), minutes (00-59), and optional seconds
(00-59) and tenths of seconds followed by the timezone (2),
and checksum (0-9). E.g., 01211534.572, 212359Z3.

Month-Y ear

5AN

Enter the first three letters of the month and last two digits
of the year of the position report. e.g., JUN95, JANOL.

Position

7-27TANS

Enter the position of the report in its original format and
precision if possible. Use one of the alternate field contents
provided below. Enter the designated field descriptor
followed by the data. Data can be expressed in:

Coordinate System

L atitude/L ongitude
UTM (Universal UT:
Transverse Mercator)
GEOREF (World
Geographic Reference

System)

Field Descriptor
LL:

GR:

The precision reported in thisfield should reflect the
origina known precision. The only boundary or restriction
placed on the reported precision of datain thisfield isthe
field length range. An optional floating decimal is allowed
as appropriate, e.g., LL:304055.55N7-1304055.55E8,
UT:45FDK 0474, GR:DIQA. Note: Link tracksfromthe
GCCS-COP will betransmitted in Lat/Long (LL:) format.

Sensor Code

2-6AN

Enter the sensor code of the detecting sensor, e.g., RADAR,
VISUAL. Seethe Operational Specification for Over -The-
Horizon Targeting Gold, Rev. C, Ch. 1, Navy Center for
Tactical Systems Interoperability, 01 August 1998, Entry
list 1104 (Sensor Codes) for more information.

Bearing of
Major Axis

4-6ANS

Enter the true bearing (000-360 or 000.0-360.0) of the
semi -major axisfollowed by “T” (true), e.g., 5T, 135.5T.
Thisfield is mandatory if field 7 isused and is not equal to
field 6.

Length of
Semi-Major
Axis

2-7TANS

Enter the semi-major axis, in nautical miles (NM),
kilometers (KM), meters (M), kiloyards (KY), yards (YD)
or feet (FT). Use up to 5 characters with optional floating
decimal (.0001-99999) followed by the appropriate al pha
suffix as provided in parenthesis following each unit of
measure, e.g. 12.5NM, .045YD, 345KM. Note: Link tracks

53




from the GCCS-COP will be transmitted using Nautical
Miles (NM).

Length of
Semi -Minor
AXis

2-7TANS

Enter the semi-minor axis, in nautical miles (NM),
kilometers (KM), meters (M), kiloyards (KY), yards (YD)
or feet (FT). Use up to 5 characters with optional floating
decimal (.0001-99999) followed by the appropriate al pha
suffix as provided in parenthesis following each unit of
measure, e.g. 12.5NM, .045Y D, 345KM. Note: Link tracks
fromthe GCCS-COP will be transmitted using Nautical
Miles (NM).

Course

4-6ANS

Enter the true course (000-360 or 000.0-360.0) of the track
followed by “T” (true). e.g. 5T, 10.3T.

Speed

4-8ANS

Enter the speed of the track in knots (KTS) or kilometers
per hour (KPH). Use up to 5 characters with optional
floating decimal (.0001-99999) followed by the appropriate
apha suffix as provided in parenthesis following each unit
of measure. e.g., 15KTS, 2.34KPH. Note: Link tracks from
the GCCS-COP will be transmitted using Knots (KTS).

10

Altitude

2-8ANS

Enter the altitude in hundreds of feet (ALT prefix), feet (FT
suffix), kilometers (KM suffix), or meters (M suffix). Use
up to 5 characters with optional floating decimal preceded
or followed by appropriate prefix or suffix as provided in
parenthesis following each unit of measure. e.g. ALT99
(for 9900 feet), 45.6M, 87FT. Note: Link tracks fromthe
GCCS-COP will betransmitted using feet (FT).

1

Depth

2-7TANS

Enter the depth in feet (FT), meters (M), kilometers (KM),
or fathoms (FH). Use up to 5 characters with optional
floating decimal followed by the appropriate suffix as
provided in parenthesis following each unit of measure.
e.g. .[45FN, 12KM, 23FH. Note: Link tracks fromthe
GCCS-COP will betransmitted using feet (FT).

RDF-RF

3-10ANS

Enter the radio frequency of theintercept used to develop
the XPOS in hertz (HZ), kilohertz (KHZ), or megahertz
(MHZ). Anoptional floating decimal point is allowed, e.g.,
5040.550HZ, 10050.5KHZ, 232.555MHZ.

13

Source Code

2-6AN

Enter the source which most recently originated, passed or
amplified data on the position being reported, e.g., OSIS,
SELOR. See the Operational Specification for Over -The-
Horizon Targeting Gold, Rev. C, Ch. 1, Navy Center for
Tactical Systems Interoperability, 01 August 1998, Entry
list 1104 (Source Codes) for more information.




APPEND X D: LEXT MESSAGE SET

Note: The“Use” column refers to whether the field is Mandatory or Optional. Also, the”Size/Type”
column defines the datatype and size. The allowabletypes are;
Alphabetic (A): Upper case A through Z
Numeric (N): 0 through 9
Space (B): Space (ASCII 040 octal code)
Special (S): Period (.), comma.(,), colon (:), percent (%), pound (#), asterisk (*), hyphen (-),
carriage return (CR), and line feed (LF).
For example, 2-6AN means the field can be from 2 to 6 alphanumeric characters, while 4N means the field
must be afour digit number.

Field | Fidld Name | Use | Size/ Type Description

0 Set Type M | 4AN Thisfield containstheliteral string LEXT

1 FOTC O | 5N Enter the track number used by correlation when operating
Track in FOTC correlation mode.
Number

2 CTSX O | 4N Enter the unique local link track number, assigned when a
Track track entersthelink.
Number

3 System O | 5N Enter the System Track Number. Thisis also known asthe
Track Naval Tactical Display System (NTDS) number.
Number

4 Tadil J O | 5N Enter the Tadil J Track Number.
Track
Number

5 Parent O | 5N Enter the local track number of a Platform track (if the Link
track is associated with a Platform track).

6 AOU Type O | 10ANS Enter the Area of Uncertainty Type. Default typeisan
ELLIPSE with a semi-major and semi -minor axes of 9NM
each.

7 AOU O | 4ANS Enter the AOU bearing for the track in degreestrue.

Bearing

8 XREF Code O | 4AN Enter the cross-reference code for the Command originating
the track report.

9 Transmit O | IN Enter the code indicating whether the track has been

Enabled selected for transmission (enabled=1, disabled=0).

10 Received O | IN Enter the code indicating whether the track has been

from Link received from the Link (enabled--from the Link=1,
disabled--not from the Link=0).

11 Emergency O | IN Enter the code indicating whether the track has emergency

Status status enabled (ON—overrides display filters; the track
aways displays and is transmitted at every opportunity=1.
OFF—obeys display filters=0).
12 Force Tell O | IN Enter the code indicating whether the track has Force Tell
Status Status enabled (ON—overrides display filters=1. OFF—
obeys display filters=0).
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APPENDI X E: BM SL MESSAGE SET

Note: The “Use” column refers to whether the field is Mandatory or Optional. Also, the “ Size/Type”

column defines the datatype and size. The allowabletypes are;
Alphabetic (A): Upper case A through Z
Numeric (N): 0 through 9
Space (B): Space (ASCII 040 octal code)

Specia (S): Period (.), comma.(,), colon (:), percent (%), pound (#), asterisk (*), hyphen (-),

carriage return (CR), and line feed (LF).

For example, 2-6AN means the field can be from 2 to 6 alphanumeric characters, while 4N meansthe field
must be afour digit number.

Field

Field Name

Use

Sizel Type

Description

0

Set Type

M

5AN

Thisfield contains the literal string BMISL

1

Unique ID

M

12AN

A unique identifier for the track. Note: Thisfield is not
currently implemented.

Missile
Type/
Generic Key

o

4-20ANBS

Enter the missile type/ generic key. For missile reports
received viaTDDS in the TACELINT format, report the
AEN inthisfield. For missile reportsreceived viaTDDS in
the SENSOREP format, report the MIDB equipment code/
generic key in thisfield. For TIBS inputsreport the
character string which was decoded from the TDIMF
mnemonic. For reports received over TADIL J, report the
Space Specific Type. Thisinformation isnot contained in
reports received over CSl at thistime. Field format is broad
to accommodate TIBS literal. Note: Thisfield is not
currently implemented.

Track Type

IN

Enter the track type code using the list below, e.g. 1, 2.

Code  Description

1 Live Tactical

2 Live Training

3 Simulated Training

Threat

Enter the threat code from the list below, e.g. FRD, AFD,
SuUS.

Code _ Description

PND  Pending

UNK  Unknown (Evaluated)
FRD Friend

AFD  Assumed Friend

NEU Neutral

SUS Suspect

HOS Hosdtile

Sensor

2-6AN

Enter the sensor code of the detecting sensor from Entry list
1104 (Sensor Codes), e.g., ANSPY 1, DSPIR (Enter DSPIR
for IR sensors on Defense Support Program (DSP)
satellites. Enter ANSPY 1 for radar detections off the
AEGIS AN/SPY 1 radar.) Note: Thisfield is not currently
implemented.

Source

2-6AN

Enter the source which most recently originated, passed or
amplified data on the missile event being reported from
Entry List 1136 (Source Codes), e.g. XO, CD. (For DSP
detections enter the appropriate Correlation Index (Cl). For
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AEGIS detections enter CD for AEGIS C&D/ACDS)

Source
Track
Number

1-5AN

Enter the identifier or track number assigned by the source
reported in field 6, e.g. 6032, 7132. For example, this
could be the number assigned by the CI or the CTSX used
by AEGIS. Thisfieldisoptional and should be |eft blank if
no identifier is assigned by the source. Note: Thisfieldis
not currently implemented.

Network/
Format
Received On

4-6AN

Enter the code from the list below which represents the
network and/or format in which the data was received.

Code Description

TRAPTE TRAP/TACELINT

TRAPS TRAP/SENSOREP

TIBS TIBS/TDIMF

CSIMT CSI/MT messages

TADILJ TADILJ

IBSNET INTEGRATED BROADCAST
SERVICE NETWORK

Note: Thisfield isnot currently implemented.

Network
ID/Track
Number

4-12AN

Enter the identifier or track number assigned by the
network reported in field 8, e.g. 00123, 07001. For
example enter the JTN for missile data received over
TADIL J. If IBS decidesto provide an identifier it could be
reported inthisfield. Thisfield isoptional and should be
left blank if noidentifier is assigned by the network. Note:
Thisfield is not currently implemented.

10

MSC Status

IN

Enter the Multi-Source Correlator (M SC) status from the
list below, e.g. 1,3.

Code __ Description

0 Unprocessed
1 Processed
2
3
4

Correlated
Redundant
Fused

Note: Thisfield is not currently implemented. All BMISL
messages transmitted will be for fused tracks.

1

Time of
Report or
Event Seq.

Number

8-12ANS
or 1-3N

Enter the date-time group of report if known; otherwise
enter the internal system sequencing number associated
with this event. When entering the date-time group of the
report, enter days (01-31), hours (00-23), minutes (00-59),
and optional seconds (00-59) and optional tenths of seconds
followed by the timezone (Z), and checksum (0-9), e.g.
0112034526, 6. Note: Thisfield isnot currently
implemented.

Type of
Event

Enter the type of missile event from the list below, e.g. 1,3.

Code __ Description
Launch
Launch Update
Observation
Burn-out
Impact

abh wnN P
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13

Event Date-
Time Group

8-12ANS

Enter the date-time group of the missile event in days (01-
31), hours (00-23), minutes (00-59), and optional seconds
(00-59) and optional tenths of seconds followed by the
timezone (Z), and checksum (0-9). e.g., 01211534.572,
21235973.

14

Event
Month-Y ear

5AN

Enter the first three letters of the month and last two digits
of the year of the missile event. e.g., JUN95, JANO1.

15

Position

7-27TANS

Enter the position of the missile event in its original format
and precision if possible. Use one of the alternate field
contents provided below. Enter the designated field
descriptor followed by the data. Data can be expressed in:

Coordinate System Field Descriptor
L atitude/L ongitude LL:

UTM (Universal UT:

Transverse Mercator)

GEOREF (World GR:

Geographic Reference

System)

The precision reported in thisfield should reflect the
original known precision. The only boundary or restriction
placed on the reported precision of datain thisfield isthe
field length range. An optional floating decimal is allowed
as appropriate, e.g., LL:304055.55N7-1304055.55E8,
UT:45FDK 0474, GR:DIQA. Note: Link tracks fromthe
GCCS-COP will betransmitted in Lat/Long (LL:) format.

16

Bearing of
Major Axis

4-6ANS

Enter the true bearing (000-360 or 000.0-360.0) of the

semi -major axis followed by “T” (true), e.g., 005T, 135.5T.
Thisfield is mandatory if field 18 isused and is not equal to
field 17.

17

Length of
Semi-Major
Axis

2-7TANS

Enter the semi-major axis, in nautical miles (NM), data
miles (DM), kilometers (KM), meters (M), kiloyards (KY),
yards (YD) or feet (FT). Useup to 5 characters with
optional floating decimal (.0001-99999) followed by the
appropriate al pha suffix as provided in parenthesis
following each unit of measure, e.g. 12.5NM, .045YD,
345KM. Note: Link tracks fromthe GCCS-COP will be
transmitted using Nautical Miles (NM).

18

Length Of
Semi -Minor
AXxis

2-TANS

Enter the semi-minor axis, in nautical miles (NM), data
miles (DM), kilometers (KM), meters (M), kiloyards (KY),
yards (YD) or feet (FT). Useup to 5 characters with
optional floating decimal (.0001-99999) followed by the
appropriate alpha suffix as provided in parenthesis
following each unit of measure, e.g. 12.5NM, .045YD,
345KM. Note: Link tracks fromthe GCCS-COP will be
transmitted using Nautical Miles (NM).

19

Course

4-6ANS

Enter the true course (000-360 or 000.0-360.0) of the
missile followed by “T” (true). e.g. 005T, 010.3T.

Speed

4-8ANS

Enter the speed of the missile in knots (KTS), kilometers
per hour (KPH), or kilometers per second (KPS). Use up to
5 characters with optional floating decimal (.0001-99999)
followed by the appropriate alpha suffix as provided in
parenthesis following each unit of measure. e.g., 15KTS,
2.34KPH. Note: Link tracks from the GCCS-COP will be
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transmitted using knots (KTS).

21 Angle of 1-4NS Enter the angle of elevation (0-90 or 0.0-90.0) of the
Elevation missile. e.g. 5, 010.3.
22 Altitude 2-8NS Enter the altitude in hundreds of feet (ALT prefix), feet (FT

suffix), kilometers (KM suffix), or meters (M suffix). Use
up to 5 characters with optional floating decimal preceded
or followed by appropriate prefix or suffix as provided in
parenthesis following each unit of measure. e.g. ALT99
(for 9900 feet), 45.6M, 87FT. Note: Link tracks fromthe
GCCS-COP will be transmitted using feet (FT).
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APPENDI X F: CSI TE MESSAGE SET

Note: The “Use” column refers to whether the field is Mandatory or Optional. Also, the
“Size/Type” column defines the data type and size. The allowable types are:
Alphabetic (A): Upper case A through Z
Numeric (N): 0 through 9
Space (B): Space (ASCII 040 octal code)
Specia (S): Period (.), comma.(,), colon (:), percent (%), pound (#), asterisk (*),
hyphen (-), carriage return (CR), and line feed (LF).
For example, 2-6AN means the field can be from 2 to 6 a phanumeric characters, while
AN means the field must be a four digit number.

Field | Field Name | Use | Size/ Type Description

0 Set Type M | 4AN Thisfield containsthe literal string CSITE

1 Site Name M 1-30ANBS | Enter the name of the site (e.g., LANGLEY AFB). If
unknown, then enter as“UNKNOWN.”

2 Flag O | 2A Enter the flag of the site being reported from the OS OTG
Country Codes Entry List (e.g., US, UR).

3 Force Code M 2N Enter the force code (01-39) of the site being reported as
specified in the OS-OTG (REV-C) Change 1.

4 uiD M 5-15AN Enter aunique identifier (UID). Enter theidentifier
uniquely assigned by the system that introduces the site to
the WAN.
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APPENDI X G CSEA MESSAGE SET

Note: The “Use” column refers to whether the field is Mandatory or Optional. Also, the
“Size/Type” column defines the data type and size. The allowable types are:
Alphabetic (A): Upper case A through Z
Numeric (N): 0 through 9
Space (B): Space (ASCII 040 octal code)
Specia (S): Period (.), comma.(,), colon (:), percent (%), pound (#), asterisk (*),
hyphen (-), carriage return (CR), and line feed (LF).
For example, 2-6AN means the field can be from 2 to 6 alphanumeric characters, while
AN means the field must be a four digit number.

Field | Field Name | Use | Size/ Type Description
0 Set Type M | 4AN Thisfield containsthe literal string CSEA
1 MILSEA O | 4A Enter the four-character al phanumeric code representing the
Code military-assigned MILSTAMP identifier or other host
nation identifier for a seaport.
2 GEOLOC O | 4A Enter the four-character alphanumeric Geographic Location
Code Code (e.g., FIXT, PYCT) as assigned by the Joint Chiefs of
Staff (JCS).
3 Sze O | IN Enter the code (as recorded in Table 7) indicating whether
the harbor islarge, medium, small, very small, or unknown.
4 Max Vessel O | IN Enter the code (as recorded in Table 8) indicating the
maximum vessel size for the seaport.
5 Channel O | 12N Enter the code (as recorded in Table 9) indicating the
Depth channel depth range in feet of the seaport.
6 Pier Depth O | 12N Enter the code (as recorded in Table 10) indicating the pier
depthin feet at the pier or piers.
7 Tide O | 1I-5N Enter the mean tide range in feet.
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The following table maps each CIX message field, grouped by message s, to its

APPENDI X H: CI X XM. MESSAG NG

corresponding XML tag.

Field Field Name XML Tag
LCTC MESSAGE SET
0 Set Type <LCTC>
1 Unique ID <UID>
2 Link Track Display Name <LTDNAME>
3 Link Type <LTYPE>
4 Link Name <NAME>
5 Link Track Number <LTN>
6 Link Report Type <LREPTYPE>
7 Exercise/ Simulation Indicators <EXSIM>
8 Threat <THREAT>
9 RU (Reporting Unit) <RU>
10 Track Quality <TQ>
11 Mode 1 IFF <MODE1>
12 Mode 2 IFF <MODE2>
13 Mode 3 IFF <MODE3>
14 Mode 4 IFF <MODE4>
15 Discrete Identifier (DI) <DI>
16 CTSL <CTSL>
17 Misc. Status <STATUS>
XPOSMESSAGE SET
0 Set Type <XPOS>
1 Date- Time Group <DTG>
2 MonthY ear <MOYR>
3 Position <POSIT>
4 Sensor Code <SENSOR>
5 Bearing of Magjor Axis <BSMAJ>
6 Length of Semi-Mgjor Axis <LSMAJ>
7 L ength of Semi-Minor Axis <L SMIN>
8 Course <CSE>
9 Speed <SPD>
10 Altitude <ALT>
11 Depth <DPTH>
12 RDF-RF <RDFRF>
13 Source Code <SOURCE>

65




Field Field Name XML Tag
BMISL MESSAGE SET
0 Set Type <BMISL>
1 Unique ID <UID>
2 Missile Type/ Generic Key <MSLTP>
3 Track Type <TTYP>
4 Threat <THREAT>
5 Sensor <SENSOR>
6 Source <SOURCE>
7 Source Track Number <SRCTN>
8 Network/ Format Received On <NETFMT>
9 Network 1D/Track Number <NETID>
10 MSC Status <M SC>
11 Time of Report or Event Seq. <REPTME>

Number

12 Type of Event <REPTYP>
13 Event Date- Time Group <EDTG>
14 Event Month Y ear <EMOYR>
15 Position <POSIT>
16 Bearing of Mgjor Axis <BSMAJ>
17 Length of Semi-Mgjor Axis <LSMAJ>
18 Length Of Semi-Minor Axis <LSMIN>
19 Course <CSE>
20 Speed <SPD>
21 Angle of Elevation <AOE>
22 Altitude <ALT>
LEXT MESSAGE SET
0 Set Type <LEXT>
1 Range <RNG>
2 FOTC Track Number <FTN>
3 CTSX Track Number <CTSXTN>
4 System Track Number <STN>
5 Tadil J Track Number <TJTN>
6 Parent <PRNT>
7 AOU Type <AOUTYP>
8 AOU Bearing <AOUBRG>
9 XREF Code <XREF>
10 Transmit Enabled <XMITENBL>
11 Received from Link <RFL>
12 Emergency Status <EMERSTAT>
13 Force Tel Status <FTS>
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APPENDI X |: WKOBS STRUCTURE

The structure of the USMIF WKOBS nessage as defined by
t he Joi nt User Handbook is provided here.

SEG OCC RPT SETI D

C
EXER/ L /1
1 EXERCI SE NI CKNAME 2 EXERCI SE MESSAGE ADDI TI ONAL | DENTI FI ER
M [1-56 ANBS] O [1-16 ANBS]
Set 1 Purpose: THE EXER SET PROVI DES THE DESI GNATED
CODE NAME OR NI CKNAME, | F THE MESSAGE
SUPPORTS AN EXERCI SE.
Note: THE EXER SET |'S PRCH BI TED | F THE OPER SET | S USED.
(e}
OPER/ L [ /
............................... /1
1 OPERATI ON CODEWORD 2 PLAN ORI G NATOR AND NUMBER 3 OPTION
NI CKNAME 4 SECONDARY OPTI ON NI CKNAME
M [1- 32 ANBS] O [5-36 ANBS] O [1-23
ANBS] O [1-23 ANBS]
Set 2 Purpose: THE OPER SET PROVI DES THE DES|I GNATED
CODE NAME OR NI CKNAME, | F THE MESSAGE
SUPPORTS AN OPERATI ON.
Note: THE OPER SET IS PROHI BITED | F THE EXER SET | S USED.
M
MBG D / [
Lo [ P /1
1 MESSAGE TEXT FORVAT | DENTI FI ER 2 ORI G NATOR 3 MESSAGE
SERI AL NUVBER 4 MONTH NAMVE 5 QUALI FI ER 6 SERI AL NUMBER OF QUALI FI ER
M [2-20 ANBS| M [1-30 ANBS] O [1-7 ANBS]
O [3 A O [3 A O [1-3 N
Set 3 Purpose: THE MSA@ D SET PROVI DES THE MESSAGE
| DENTI FI CATI ON AND ORI G NATOR.
Note: FIELD 1 OF THE MSA D SET MUST EQUAL "WKOBS".
O R
REF/ / / /
L [ Lo
R /1
1 SERI AL LETTER 2 TYPE OF REFERENCE 3 ORI d NATCR 4 DATE
ANDY OR TI ME OF REFERENCE 5 SERI AL NUMBER OF REFERENCE 6 SPECI AL NOTATI ON 7
SI C CODE OR FI LI NG NUMBER
M [1A M [2/20 ANBS] M [1- 30 ANBS] M
[6/15 AN O [1-10 ANBS] O [5 A

O [1/10 ANBS]
Set 4 Purpose: THE REF SET PROVI DES BOTH USMIF AND
NON- USMTF  REFERENCES.

C AVPN /1
1 FREE TEXT
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M [1-U XEL]

Set 5 Purpose: THE AVMPN SET PROVI DES ADDI TI ONAL
I NFCRVATI ON ON THE PRECEDI NG REF SET.

ADDI TI ONALLY, THE AMPN SET PROVI DES

| DENTI FYI NG | NFORVATI ON FOR A NON- USMIF
REFERENCE.

Note: THE AVPN SET IS MANDATCRY | F FIELD 2 OF THE REF SET IS A OWUN CATI ON  TYPE AND
ONLY ONE REFERENCE | S USED.

c NARR/ /1
1 FREE TEXT
M [1-U XEL]

Set 6 Purpose: THE NARR SET PROVI DES ADDI Tl ONAL
I NFCRVATI ON ON THE PRECEDI NG TWD CR MORE

REF SETS. ADDI TI ONALLY, THE NARR SET

PROVI DES | DENTI FYI NG | NFORVATI ON FOR

NON- USMIF REFERENCES.

Note: THE NARR SET IS MANDATORY | F THE REF SET | S REPEATED ONE OR MCRE TI MES AND FI ELD 2
OF ONE OR MORE REF SETS CI TES A COVMUNI CATI ON TYPE.

M M WEATHLOC/ /1
1" LOCATI ON OF WEATHER
M [1/38 ANBS|

Set 7 Purpose: THE WEATHLOC SET PROVI DES THE LOCATI ON
OF THE OBSERVED WEATHER

OBSERVATI ONS FOR MULTI PLE AREAS.

1 OBSERVATI ON DAY- TI ME
M [7 AN

I
I
|
| M OBSTI ME/ /1
I
I
I
I

Set 8 Purpose: THE OBSTI ME SET PROVI DES THE TI ME OF THE

WEATHER OBSERVATI ON.

o)

CLDLYR/ / R / R /
R /1

| 1 M N MUM CEl LI NG 2 CLOUD COVER I N El GHTHS 3 CLOUD TYPE
4 ALTI TUDE | N HUNDREDS OF FEET
[ M [1-3 N M [1N M [2 A
M [1-3 N
I
| Set 9 Purpose: THE CLDLYR SET PROVI DES THE CBSERVED
| CLOUD LAYER | NFORVATI ON.
|
| o) VI SBY/ [ R, /1
| 1 VISIBILITY 2 WEATHER STATE OF
| M [2-7 ANS] O [3-10 ABS]
|
| Set 10 Purpose: THE VI SBY SET PROVI DES THE OBSERVED
| VI SIBI LI TY.
|
I
| o)
TEMP/ / /.
................................................. 17
| 1 MAXI MUM TEMPERATURE, CELSI US 2 M N MUM TEMPERATURE, | N DEGREES
CELSI US 3 M N MUM FREEZI NG LEVEL | N THOUSANDS OF FEET
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I M [1-4 NS M [1-4 NS|
O [4-7 AN

I
| Set 11 Purpose: THE TEMP SET PROVI DES THE CBSERVED
| TEMPERATURE.
I
I
| o)
W ND/ e
............. / e
[ 1 WND DI RECTI ON | N DEGREES RELATI VE TO TRUE NORTH 2 VAR ABLE
W ND DI RECTI ON | N DEGREES 3 SPEED OF WND I N KNOTS 4 PEAK GUSTS, I N KNOTS
I M [3 N O [3N
M [1-3 N O [1-3 N
I
| Set 12 Purpose: THE WND SET PROVI DES THE OBSERVED W ND
| | NFORMATI ON.
|
| o} ALTSTE /1
| 1 ALTI METER SETTING | N HUNDREDTHS OF | NCHES OF MERCURY
I M [4N
| Set 13 Purpose: THE ALTSTG SET PROVI DES THE OBSERVED
| ATMOSPHERI C PRESSURE | NFCRVATI ON.
I
I
| o 5UPERAI R
| [ALT / TMPC |/ DEWTEMP
/WNDI R / SPD
11
I
/ / /
/2 [
...................... 11
[ 1 ALTI TUDE 2 REPORTED TEMPERATURE, CELSIUS 3 DEWPQ NT
TEMPERATURE | N DEGREES CELSI US 4 WND DI RECTI ON | N DEGREES RELATI VE TO TRUE NORTH
5 SPEED | N KNOTS, DECI MAL PT PERM TTED
| M [3-7 AN M [1-4 NS| M [1-4 NS|
O [3N O [1-4 NS
I
| Set 14 Purpose: THE 5UPERAI R SET PROVI DES THE OBSERVED
| UPPER LEVEL W NDS.
I
I
o
DECL/ L Do R
................ L R
1 SOURCE FOR CLASSI FI CATI ON 2 REASON FOR CLASSI FI CATI ON 3
DOMNGRADE | NSTRUCTI ONS/ DATE 4 DOMNNGRADI NG OR DECLASSI FI CATI ON EXEMPTI ON CCDE
M [1/55 ANBS| C [3 AN c
[1/ 38 ANBS| C [2 AN

Set 15 Purpose: THE DECL SET PROVI DES DECLASSI FI CATI ON
OR DOMGRADI NG | NSTRUCTI ONS, | F THE
MESSAGE | S CLASSI FI ED.
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APPENDI X J: SOURCE LI STING FOR C X FORVATTED MESSAGE

- kkkkkkkhkhkhkkhkhkhkhkhkkkkk

- - Min. ada

PR R R SRR EEEEEEEEE RS

with ada.text_io;
wi th Basi c_Msg_Pkg;

procedure main is
datafile : ada.text_io.file_type;
datafilex: ada.text_io.file_type;

begi n
Basi c_Msg_Pkg. I nitialize (datafile, datafilex);
Basi c_Msg_Pkg. Generate_Messages (datafil e, datafilex);
Basi c_Msg_Pkg. O osefile (datafile,datafilex);

end nmai n;

khkkkkkkhkkhkkhkhkhkhhhhhkhkhkhkhkhkhkkkkx*x k%% %

- - Basic_Msg_Pkg. ada

khkkkkhkhkhkhkhkhkhkhkhkhkhkhhddhddhhhhkx*x%x

with ada.text_io;

with ada.integer_text_io;
with seed_pkg;

with spec_file_pkg;

with Msg;

with MBA D _set _pkg;

wi th LCTC set _pkg;

wi th XPOS_set _pkg;

wi th LEXT_set _pkg;

with BM SL_set _pkg;

package Basic_Msg Pkg is
procedure Initialize (datafile: out ada.text_io.file_type;
datafilex: out ada.text_io.file_ type);
procedure Add_Header (datafile: in out ada.text_io.file_type;

datafilex: in out ada.text_io.file_type);

procedure Add_Footer (datafile: in out ada.text_io.file_type;

datafilex: in out ada.text_io.file_type);
procedure Cosefile (datafile: in out ada.text_io.file_type;

datafilex: in out ada.text_io.file_type);
procedure Cenerate_Test Messages (datafile: in out ada.text_io.file_type;

datafilex: in out ada.text_io.file_type);

procedure Cenerate_Messages (datafile: in out ada.text_io.file_type;

datafilex: in out ada.text_io.file_type);
end Basi c_Msg_Pkg;

package body Basic_Msg _Pkg is
procedure Initialize (datafile: out ada.text_io.file_type;
datafilex: out ada.text_io.file_ type) is
begin
seed_pkg.init_seed;
ada. Text _lo.Create (File=> datafile,
Mode=> Ada. Text _lo.out _file,
Name=> "A:\ Msg_File_n.txt");
ada. Text _lo. Create (File=> datafil ex,
Mode=> Ada. Text _|lo.out_file,
Name=> "A:\ Msg_File_x.txt");
end Initialize,;

procedure Add_Header (datafile: in out ada.text_io.file_type;
datafilex: in out ada.text_io.file type) is
begin
ada. Text _l 0. Put _Line (datafile, "BT");
ada. Text _lo. Put _Line (datafilex, "BT");
end Add_Header;
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procedure Add_Footer (datafile: in out ada.text_io.file_type;
datafilex: in out ada.text_io.file_type)
begi n
ada. Text _l o. Put _Line (datafile, "ENDAT");
ada. Text _l 0. Put _Line (datafile, "BT");
ada. Text _lo. Put _Line (datafilex, "</CX>");
ada. Text _l o. Put _Line (datafilex, "ENDAT");
ada. Text _l o. Put _Line (datafilex, "BT");
for i in 1..7 |oop
ada.text_io.New Line (datafile);
ada.text_io.New Line (datafilex);
end | oop;
ada.text_io.Put_Line (datafile, "NNNN');
ada.text _io.Put_Line (datafilex, "NNN\N');
end Add_Footer;

procedure G osefile (datafile: in out ada.text_io.file_type;
datafilex: in out ada.text_io.file_type) is
begi n
ada.text_io.close (datafile);
ada. text _io.close (datafilex);
end O osefile;

procedure Cenerate_Test Messages (datafile: in out ada.text_io.file_type;
datafilex: in out ada.text_io.file_type) is
begin
for 1 in1 .. 20 |loop
Add_Header (datafile, datafilex);
MBA D _set _Pkg. Add_MSA D set (datafile, datafilex);
LCTC set _Pkg. Add_LCTC set (datafile, datafilex);
XPCS_set _Pkg. Add_XPOS_set (datafile, datafilex);
LEXT _set Pkg. Add_LEXT set (datafile, datafilex);
Add_Footer (datafile, datafilex);
end | oop;
end Cenerat e_Test Messages;

procedure Cenerate_Messages (datafile: in out ada.text_io.file_type;
datafilex: in out ada.text_io.file_type) is
Msg_set : spec_file_pkg. Msg_set_type;
begin
for I in 1..20 | oop
Msg_set : = Msg. Randon{seed_pkg. G nsQ);
Add_Header (datafile, datafilex);
MBA D _set Pkg. Add_MSGA D set (datafile, datafilex);
case Msg_set is
when spec_fil e_pkg. BLi nk_TM5 =>
LCTC set _Pkg. Add_LCTC set (datafile, datafilex);
XPCS_set _Pkg. Add_XPCS set (datafile, datafilex);
when spec_file_pkg. XLi nk_TMS =>
LCTC set _Pkg. Add_LCTC_ set (datafile, datafilex);
XPCS set_Pkg. Add_XPCS set (datafile, datafilex);
LEXT set Pkg. Add_LEXT set (datafile, datafilex);
when spec_file_pkg. TBM TVB =>
LCTC set_Pkg. Add_LCTC set (datafile, datafilex);
BM SL_set Pkg. Add_BM SL_set (datafile, datafilex);
when ot hers =>
nul | ;
end case;
Add_Footer (datafile, datafilex);
end | oop;
end Cener at e_Messages;

end Basi c_Msg_Pkg;

khkkkhk khhkhhkhhhkhhkhdhhkhhhkkk

-- Msd D _set _pkg. ada

khkkhkhkhkhkhkhkhkhkhhhkhddhhhhhhhxx

with ada.text_io;
with ada.integer_text_io;
with seed_pkg;
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with spec_fil e_pkg;
with MSG D

package MSA D set_Pkg is

procedure Add_MSG D set (datafile: in out ada.text_io.file_type;

end

datafilex: in out ada.text_io.file_type);

MBA D_set _Pkg;

package body MSA D set Pkg is

procedure Add_MSG D set (datafile: in out ada.text_io.file_type;
datafilex: in out ada.text_io.file_ type)
Comrand . spec_file_pkg. Gmrand_t ype;
Serial num: spec_file_pkg. Serial numtype;
Mont h : spec_file_pkg. Month_type;
begin

ada. Text _lo. Put (datafile, "MS@D");
ada. Text _lo. Put (datafilex, "MBAD");

Command : = MSA D. Command. Randon( seed_pkg. G con);
MBA D. Command_| O put (datafile, Conmand);
MBGE D. Command_| O put (datafilex, Command);

ada. Text _lo.put (datafile, "/CX");
ada. Text _lo. put (datafilex, "/CAX");

Serial num: = MSG D. Seri al num Randon{ seed_pkg. G ser);
MBA D. Serial num | O put (datafile, Serialnum 4);
MBA D. Seri al num | O put (datafilex, Serialnum 4);

ada. Text _l o. put (datafile, "/");
ada. Text _lo. put (datafilex, "/");

Mont h : = MBA D. Mont h. Randon{ seed_pkg. G non) ;
MBG D. Mont h_I O put (datafile, Month);

MBA D. Month_I O put (datafilex, Month);
ada.text_io.new_ |ine (datafile);

ada.text _io.new |line (datafilex);

ada. Text _lo.put_line (datafilex, "<CX>");

end Add_MSGA D set;

end

*

MBA D_set _Pkg;

IR RS S S S SRR EEEEEEEEEEEEEEE]

-- LCTC set_pkg. ada

*

IR RS S S S SRR EEEEEEEEEEEEEEE]

with ada.text_io;

wi th ada.integer_text_io;
with seed_pkg;

with spec_file_pkg;

with LCTC

wi th comon;

wth

pack
pr

shar e_pkg;

age LCTC set _Pkg is

ocedure Add_LCTC set (datafile: in out ada.text_io.file_type;
datafilex: in out ada.text_io.file_type);

end LCTC set _Pkg;

pack
pr

be

age body LCTC set_Pkg is

ocedure Add_LCTC set (datafile: in out ada.text_io.file_type;
datafilex: in out ada.text_io.file_ type)

Li nk . spec_file_pkg. Link_type;

Tracknum . spec_file_pkg. Tracknum type;

TracknumA . spec_file_pkg. TracknumA type;

Li nk_Report : spec_file_pkg. Li nk_Report_type;
Exer _SimlInd : spec_file_pkg. Exer _Siml|nd_type;
tenp : String(1..3);

gin
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ada. Text _lo. Put (datafile, "LCTC///");
ada. Text _l o. Put (datafilex, "<LCTC");
ada. Text _I O new_|ine (datafilex);

Li nk : = LCTC. |i nk. Random( seed_pkg. G |in);
LCTC. link_I O put (datafile, Link);
ada. Text_lo. put (datafile, "//");
ada. Text _l o. Put (datafilex, "
LCTC. link_l O put (datafilex, Link);
ada. Text _lo. Put (datafilex, "/LTYPE>");
ada. Text _| O new | ine (datafilex);

<LTYPE>");

Tracknum : = LCTC. tracknum Randon{seed_pkg. G tra);
LCTC tracknum | O put (datafile, Tracknum 4);
TracknumA : = LCTC. tracknumA. Randon( seed_pkg. G trB);
tenp : = spec_fil e_pkg. TracknumA_type' | mage( Tr ackNunm®) ;
ada.text _io.put(datafile, tenp(2));

ada. Text _lo. put (datafile, "/");

ada. Text _l o. Put (datafil ex, <LTN>");

LCTC tracknum | O put (datafilex, Tracknum 4);
ada.text_io.put (datafileX tenmp(2));

ada. Text _l o. Put (datafilex, "/LTN>");

ada. Text _| O new_|ine (datafilex);

Li nk_Report := LCTC. report.Randon{seed_pkg. G rep);
LCTC. report _| O put (datafile, Link_Report);
ada. Text _l o. put (datafile, "/");

ada. Text _l 0. Put (datafilex, " <LREPTYPE>");
LCTC. report _I Q put (datafilex, Link_Report);
ada. Text _l o. Put (datafilex, "/LREPTYPE>");
ada. Text _| O new |ine (datafilex);
ada. Text _|l o. Put (datafil ex, <EXSI ") ;
for I inl.. 2 1loop
Exer _Sim.Ind := LCTC exersi m Randon(seed_pkg. G exe);

LCTC. exersim | O put (datafile,
LCTC. exersim| O put (datafil ex,
end | oop;
ada. Text _l o.put (datafile, "/");
ada. Text _lo. Put (datafilex, "/EXSIM");
ada. Text _| O new | ine (datafilex);

Exer _SimlInd, 1);
Exer _SimlInd, 1);

Share_pkg.threatcode (datafile, datafilex);
ada. Text _| O new_|ine (datafile);
ada. Text _lo. Put (datafilex, "</LCTC");

ada. Text _| O new | ine (datafilex);

end Add_LCTC set;

end LCTC set Pkg;

R RS S S SRR EEEEEEEEEEEEEEEE]

-- XPCS_set _pkg. ada

R RS S S SRR EEEEEEEEEEEEEEEE]

with ada.text_io;
wi th share_pkg;

package XPCS set _Pkg is
procedure Add_XPOS_set (datafile:

dat af i | ex:

end XPOS_set Pkg;

package body XPCS set Pkg is
procedure Add_XPOS set (datafile:

in out ada.text_io.file_type;
in out ada.text_io.file_type);

in out ada.text_io.file_type;

datafilex: in out ada.text_io.file_type) is
begi n
ada. Text _lo. Put (datafile, "XPOS/");
ada. Text _lo. Put (datafilex, "<XPOS>");

ada. Text _| O new |ine (datafilex);

Share_pkg. DateTi mreG oup (datafile, datafilex);
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ada. Text _lo.Put (datafile, "/");

Shar e_pkg. Mont hYearField (datafile, datafilex);
ada. Text _lo. Put (datafile, "/");

Share_pkg. PositionField (datafile, datafilex);
ada. Text _| O new |ine (datafile);

ada. Text _lo. Put (datafilex, "</ XPCS>");
ada. Text _| O new_ |ine (datafilex);

end Add_XPCS_set;
end XPOS_set Pkg;

kkhkkhkkhkhkhhkhhkhhhkhhhhhhhhhhkhk

-- LEXT_set_pkg. ada

kkkhkkhkhkhkhhkhhhkhhkhhkhhhhkhhhkhk

with ada.text_io;

with ada.integer_text_io;
with seed_pkg;

with spec_fil e_pkg;

package LEXT set_Pkg is

procedure Add_LEXT set (datafile: in out ada.text_io.file_type;
datafilex: in out ada.text_io.file_type);

end LEXT_set Pkg;

package body LEXT set Pkg is

procedure Add_LEXT set (datafile: in out ada.text_io.file_type;
datafileX in out ada.text_io.file_type)

begin
ada. Text _lo. Put (datafile, "LEXT");
ada. Text _| O new_|ine (datafile);
ada. Text _| 0. Put (datafilex, "<LEXT>");
ada. Text _| O new | ine (datafilex);
ada. Text _lo. Put (datafilex, "</LEXT>");
ada. Text _| O new | ine (datafilex);

end Add_LEXT set;

end LEXT_set _Pkg;

- kkkkkkkhkhkkhkhkhkkhkkhkkhkkhkkhkhkhkhkhkkhkkhkkhkkk

-- BM SL_set _pkg. ada

P kkkkkkkhkhkhkhkkhkkhkhkhhhhhhhkkk*x*x
with ada.text_io;

with ada.integer_text_io;

wi th seed_pkg;

with spec_fil e_pkg;

with BM SL;

wi th common;

wi th share_pkg;

package BM SL_set _Pkg i s

procedure Add_BM SL_set (datafile: in out ada.text_io.file_type;
datafilex: in out ada.text_io.file_type);

end BM SL_set _Pkg;

package body BM SL_set Pkg is

procedure Add_BM SL_set (datafile: in out ada.text io.file_ type;
datafilex: in out ada.text_io.file_type)

u D1 . spec_file_pkg. U Dl_type;
u D2 . spec_file_pkg. U D2_type;
Trk : spec_file_pkg. Trk_type;
Threat _Code : spec_file_pkg. Threat Code_type;
Event . spec_fil e_pkg. Event _type;
tenp :ostring(1..3);
begin

ada. Text _lo. Put (datafile, "BMSL/");
ada. Text _l o. Put (datafilex, "<BM SL>");
ada. Text _I O new_|ine (datafilex);
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ada. Text _l o. Put (datafilex, " <u b>");

for I in 1..2 |oop
U Dl := BMSL. U D1. Randon( seed_pkg. G ui d1) ;
tenp := spec_file_pkg. U Dl_type'lnage(U D1);
ada.text_io.put(datafile, tenp(2));
ada. text_io.put(datafilex,tenp(2));

end | oop;

for I in 1..2 |oop
U D2 := BM SL. U D2. Randon{ seed_pkg. G ui d2);
BMSL.UD2_|Oput (datafile, UD2 5);

BMSL.UD2_| Oput (datafilex, UD2, 5);
end | oop;
ada. Text _lo.put (datafile, "/");
ada. Text _l o. Put (datafilex, "</ U D");
ada. Text _I O new_|ine (datafilex);

ada. Text _lo.put (datafile, "/");

Trk := BM SL. Trk. Randon{ seed_pkg. G Trk);

BM SL. Trk_I O put (datafile, Trk, 1);

ada. Text _l o. put (datafile, "/");

ada. Text _l o. Put (datafilex, " <TTYP>");
BM SL. Trk_I O put (datafilex, Trk, 1);

ada. Text _lo. Put (datafilex, "</ TTYP>");

ada. Text _|Q new_ |ine (datafilex);

Shar e_pkg. Threat code (datafile, datafilex);
ada. Text _lo. put (datafile, "//1///111");

Event := BM SL. event. Randon{ seed_pkg. G event);
BM SL. Event _| O put (datafile, Event, 1);

ada. Text _l o. put (datafile, "/");

ada. Text _lo. Put (datafilex, " <RETYP>");
BM SL. Event _I O put (datafilex, Event, 1);

ada. Text _lo. Put (datafilex, "</ RETYP>");

ada. Text _| O new | ine (datafilex);

Share_pkg. Dat eTi mreG oup (datafile, datafilex);
ada. Text _lo. Put (datafile, "/");

Share_pkg. MonthYearField (datafile, datafilex);

ada. Text _I O new_|ine (datafile);
ada. Text _lo. Put (datafile, "/"); -- denotes continuation fromprevious |ine
ada. Text _lo.Put (datafile, "/");

Share_pkg. PositionField (datafile, datafilex);

ada. Text _I O new_|ine (datafile);
ada. Text _l o. Put (datafilex, "</BM SL>");
ada. Text _I O new_|ine (datafilex);

end Add_BM SL_set;

end BM SL_set _Pkg;

kkhkkhkkhkhhhkhkhkhkhhkhhhhhhkhhhkhk

-- Randomfiles. ada

kkkhkkhkhkhkhhkhhkhkhhkhhhhhhkhhhkhk

wi th Ada. Nuneri cs. Di scret e_Random
with spec_fil e_pkg;
package Msg i s new Ada. Nuneri cs. D screte_Randon{spec_fil e_pkg. Msg_set _type);

wi th Ada. Nuneri cs. Di scret e_Random

with spec_file_pkg;

wi th Ada. Text _|Io;

package common i s
package threatcode is new Ada. Nunerics. D screte_Randon(spec_fil e_pkg. Threat _Code_t ype);
package day i s new Ada. Nunerics. Di screte_Randon(spec_fil e_pkg. Day_type);
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package hrs i s new Ada. Nurreri cs. D scret e_Randon{spec_fil e_pkg. Hrs_type);
package mn is new Ada. Nurreri cs. Di scret e_Randon(spec_fil e_pkg. M n_type);
package tzone i s new Ada. Nuneri cs. Di screte_Randon(spec_fil e_pkg. Tzone_type);
package cksum i s new Ada. Nuneri cs. Di scret e_Randon{ spec_fil e_pkg. Cksum type);
package nonth i s new Ada. Nuneri cs. Di scret e_Randon{spec_fil e_pkg. Month_type);
package year is new Ada. Nurreri cs. Di screte_Randon(spec_fil e_pkg. Year_type);
package Pos_Lat i's new Ada. Nuneri cs. Di scret e_Randon{spec_fil e_pkg. Pos_Lat _type);
package Pos_Lon i s new Ada. Nuneri cs. Di scret e_Randon{spec_fil e_pkg. Pos_Lon_type);
package Pos_Dec i's new Ada. Nuneri cs. Di scret e_Randon{spec_fil e_pkg. Pos_Dec_type);
package Pos_DirN is new Ada. Nuneri cs. Di screte_Randon(spec_file_pkg. Pos_D rN type);
package Pos_DrE is new Ada. Nuneri cs. D screte_Randon{spec_fil e_pkg. Pos_D rE type);
package Pos_LNum is new Ada. Nurreri cs. D scret e_Randon{(spec_fil e_pkg. Pos_LNum type);
package threatcode | Ois new

ada. Text _| 0. Enuneration_l o(spec_f il e_pkg. Threat _Code_type);

package day_I| O is new Ada. Text _l o. I nteger |l o(spec_fil e_pkg. Day_type);

package hrs_I O is new Ada. Text _l o.Integer_lo(spec_file_pkg.Hs_type);

package mn_I O is new Ada. Text _l o.Integer_lo(spec_file_pkg.Mn_type);

package tzone_| O is new Ada. Text _l o. I nteger_l o(spec_fil e_pkg. Tzone_type);
package cksum | O is new Ada. Text _lo. I nteger_lo(spec_fil e_pkg. Cksum type);
package nmonth_I O i s new Ada. Text _| 0. Enuneration_|l o(spec_fil e_pkg. Month_type);
package year | O is new Ada. Text _l o. I nteger_l o(spec_fil e_pkg. Year _type);

package Pos_Lat | O is new Ada. Text _l o. I nteger_lo(spec_file_pkg. Pos_Lat _type);
package Pos_Lon_| O is new Ada. Text _l o. I nteger_l o(spec_fil e_pkg. Pos_Lon_type);
package Pos_Dec_| O is new Ada. Text _l o. I nteger_lo(spec_file_pkg. Pos_Dec_type);
package Pos_DirN 1O is new Ada. Text | o. Enuneration_|l o(spec_file_pkg. Pos_D rN_type);
package Pos_DirE 1O is new Ada. Text_lo. Enunerati on_l o(spec_fil e_pkg. Pos_D rE type);
package Pos_LNum IO is new Ada. Text_lo.Integer_lo(spec_file_pkg. Pos_LNum type);

end common;

wi th Ada. Nunerics. D screte_Random
with spec_file_pkg;
wi th Ada. Text _| o;
package MS@ D is

package Command is new Ada. Nurreri cs. Di screte_Randon(spec_fil e_pkg. Command_t ype);
package Serial num is new Ada. Nuneri cs. Di screte_Randon(spec_fil e_pkg. Seri al num type);
package Month i s new Ada. Nuneri cs. Di scret e_Randon{ spec_fil e_pkg. Month_type);
package Command_| O is new Ada. Text _| 0. Enuneration_|l o(spec_fil e_pkg. Command_t ype);
package Serialnum|Ois new Ada. Text _lo.Integer_lo(spec_file_pkg. Serial numtype);
package Month_I O is new Ada. Text _| o. Enuneration_l o(spec_fil e_pkg. Mont h_type);

end M5G D

wi th Ada. Nuneri cs. Di scret e_Random
with spec_file_pkg;
with Ada. Text _I o;

package LCTC is
package |ink is new Ada. Nurreri cs. Di screte_Random(spec_fil e_pkg. Li nk_t ype);
package tracknum i s new Ada. Nuneri cs. Di scret e_Randon(spec_fil e_pkg. Tracknum type);
package tracknumA is new

Ada. Nuneri cs. Di scret e_Random(spec_fil e_pkg. TracknunA type);
package report is new

Ada. Nuneri cs. Di screte_Randon(spec_fil e_pkg. Li nk_Report_type);
package exersim is new

Ada. Nuneri cs. Di scret e_Randon{spec_fil e_pkg. Exer _Sim | nd_type);
package link_| O i s new Ada. Text _| o. Enurrer ati on_l o(spec_fil e_pkg. Li nk_type);
package tracknum IO is new Ada. Text_lo.Integer_lo(spec_file_pkg. Tracknumtype);
package report_| O is new

Ada. Text _| 0. Enuneration_| o(spec_fil e_pkg. Li nk_Report_type);
package exersiml|O is new Ada. Text _lo.Integer_lo(spec_file_pkg. Exer_Simlnd_type);

end LCTC,

wi th Ada. Nuneri cs. D scret e_Random

with spec_fil e_pkg;

wi th Ada. Text _I o;

package BM SL is
package U D1 is new Ada. Nureri cs. D screte_Randon(spec_file_pkg. U D1l _type);
package U D2 is new Ada. Nunerics. D screte_Randon(spec_fil e_pkg. U D2_type);
package Trk is new Ada. Nunerics. Di screte_Randon{spec_fil e_pkg. Trk_type);
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package Event is new Ada. Nunerics. Di scret e_Randon{spec_fil e_pkg. Event _type);

package U D2_10is new Ada. Text _lo.Integer_lo(spec_file pkg. U D2_type);
package Trk_|1 O is new Ada. Text _lo.Integer_lo(spec_file_pkg. Trk_type);
package Event _|Ois new Ada. Text _l o. I nteger_Il o(spec_file_pkg. Event _type);

end BM SL;

kkkkkhkhkhkhkhkhkhkhkhhkhkdkdddrrhxxx

- - seed_pkg. ada

khkkkkhkhkhkhkhkhkhkhkhkkhkhkdkdddrrhxxx

with Msg;
wi th comon;
with MBG D;
with LCTC,
with BM SL;

package seed_pkg is

G _Msg © Msg. generator;

Gthr : common. t hr eat code. gener at or;
G day : common. day. gener at or;

G hrs : common. hrs. generator;
Gmn : common. m n. generat or;

G tzo : common. t zone. gener at or ;

G cks : common. cksum gener at or ;

G nont h : common. nont h. gener at or;

G year : common. year . generator;

G Pos_Lat : common. Pos_Lat . generator;
G Pos_Lon : common. Pos_Lon. gener at or ;
G Pos_Dec : common. Pos_Dec. gener at or;

G Pos_DrN: common. Pos_DirN generator;
G Pos_D rE : common. Pos_Di rE. generator;
G _Pos_LNum : common. Pos_LNum gener at or ;

G com : MA@ D. Conmand. gener at or ;
G ser : MBA D. Seri al num gener at or ;
G non : MSA D. Mont h. generat or;

Glin : LCTC link.generator;

G tra : LCTC tracknum generator;
G trB : LCTC tracknumA generator;
Grep : LCTC report.generator;

G exe : LCTC. exersi mgenerator;

G U D1 : BM SL. Ul D1. gener at or ;
G U D2 : BM SL. U D2. gener at or;
Gtrk : BMSL.trk. generator;
G _event : BM SL. event. generator;

procedure init_seed,
end seed_pkg;

package body seed_pkg is
procedure init_seed is
begi n
Msg. Reset (G _MsQ) ;

common. Thr eat code. Reset (G_t hr);
common. day. Reset (G_day) ;

comon. hrs. Reset (G_hrs);

common. m n. Reset (G_m n);

common. t zone. Reset (G_t zo) ;
comon. cksum Reset (G _cks);
common. nont h. Reset (G_nont h) ;
common. year . Reset (G year) ;
common. Pos_Lat . Reset (G Pos_l at);
conmon. Pos_Lon. Reset (G _Pos_| on) ;
common. Pos_Dec. Reset (G_Pos_Dec);
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common. Pos_Di rN. Reset (G Pos_DirN);
comon. Pos_Di rE. Reset (G Pos_DirE);
comon. Pos_LNum Reset (G_Pos_LNum) ;

MBG D. Comrand. Reset (G_con;
MBA D. Seri al num Reset (G ser);
MBG D. Mont h. Reset (G_non) ;

LCTC. link. Reset (G lin);
LCTC. tracknum Reset (G_tra);
LCTC. t racknunA. Reset (G trB);
LCTC. report. Reset (G_rep);
LCTC. exer si m Reset (G _exe);

BM SL. Ul D1. Reset (G U D1) ;
BM SL. Ul D2. Reset (G_UI D2) ;
BM SL.trk. Reset (G trk);

BM SL. event . Reset (G_event);

end init_seed;
end seed_pkg;

KXk Ak Ak kA hkhkhkhkhkhkhhhddkddhrhhxxx

- - Share_pkg. ada

KXk Ak Ak kA hkhkhkhkhkhkhhhddkddhrhhxxx

with ada.text_io;

with ada.integer_text_io;
wi th seed_pkg;

with spec_file_pkg;

wi th common;

package Share_Pkg is

procedure DateTimeGoup (datafile:
dat af i | ex:
procedure MonthYearField (datafile:
dat afi | ex:
procedure PositionField (datafile:
dat af i | ex:
procedur e Threat code (datafile:
dat af i | ex:

end Share_Pkg;

package body Share Pkg is
procedure DateTi meGoup (datafile:

ada.text _io.file_type;
ada.text_io.file_type);

in out
in out

in out ada.text_io.file_type;
in out ada.text_io.file_type);
in out ada.text_io.file_type;
in out ada.text_io.file_type);

ada.text_io.file_type;
ada.text_io.file_type);

in out
in out

in out ada.text_io.file_type;

datafilex: in out ada.text_io.file type) is
Day spec_fil e_pkg. Day_type;
Hs spec_file_pkg. Hs_type;
M n spec_file_pkg. M n_type;
Tzone spec_fil e_pkg. Tzone_type;
Cksum spec_fil e_pkg. Cksum type;

begi n

ada. Text _l o. Put (datafilex, " <DTG");
Day := common. day. Randon{ seed_pkg. G day);
common. day_| O put (datafile, Day, 2);
common. day_| O put (datafilex, Day, 2);
H's := comon. hrs. Randon{ seed_pkg. G_hrs);
common. hrs_I O put (datafile, Hs, 2);
common. hrs_|I O put (datafilex, Hs, 2);
M n := comon. m n. Randon( seed_pkg. G_m n);
common. mn_|I O put (datafile, Mn, 2);
common. m n_| O put (datafilex, Mn, 2);
ada. Text _l o. put (datafile, "Z");
ada. Text _lo. put (datafilex, "Z");

79



Tzone : = common. t zone. Randon{ seed_pkg. G t zo) ;
comon. tzone_| O put (datafile, Tzone, 1);
common. t zone_| O put (datafilex, Tzone, 1);

Cksum : = comon. cksum Randon{ seed_pkg. G cks);
common. cksum | O put (datafile, Cksum 1);
comon. cksum | O put (datafilex, Cksum 1);

ada. Text _| 0. Put (datafilex, "</ DIG");
ada. Text _| O new_|ine (datafilex);
end Dat eTi meG oup;

procedure MonthYearField (datafile: in out ada.text_io.file_type;
datafilex: in out ada.text_io.file_type)
Mont h . spec_file_pkg. Month_type;
Year . spec_file_pkg. Year _t ype;
Pos_Lat . spec_file_pkg. Pos_Lat_type;

Pos_Lon : spec_file_pkg.Pos_Lon_type;
Pos_Dec : spec_file_pkg. Pos_Dec_type;
Pos_DirN : spec_file_pkg. Pos_DirN_type;
Pos DirE : spec_file_pkg.Pos_DrE type;

begi n
ada. Text _l o. Put (datafilex, " <MOYR>") ;

Mont h : = common. nont h. Randon{ seed_pkg. G _nont h) ;
conmon. nonth_| O put (datafile, Month);
common. nont h_| O put (datafilex, Mnth);

Year := common. year. Randon(seed_pkg. G year);
common. year _| O put (datafile, Year, 2);
common. year _| O put (datafilex, Year, 2);

ada. Text _l o. Put (datafilex, "</ MOYR>");
ada. Text _| O new | ine (datafilex);
end Mont hYear Fi el d;

procedure PositionField (datafile: 1in out ada.text_io.file_type;

is

datafilex: in out ada text_io.file type) is

Pos_Lat . spec_file_pkg. Pos_Lat_type;
Pos_Lon : spec_file_pkg. Pos_Lon_type;
Pos_Dec : spec_file_pkg. Pos_Dec_type;
Pos_DirN : spec_file_pkg. Pos_D rN type;
Pos_DirE : spec_file_pkg. Pos_D rE_type;
Pos_LNum : spec_fil e_pkg. Pos_LNum type;

begi n
ada. Text _l o. Put (datafilex, " <PCSI T>");

ada. Text _lo.put (datafile, "LL:");
ada. Text _| o. put (datafilex, "LL:");

Pos_Lat := common. pos_| at. Randon{seed_pkg. G Pos_l at);
common. pos_lat _| O put (datafile, Pos_Lat, 2);
common. pos_l at _| O put (datafilex, Pos_Lat, 2);

Pos_Dec := common. pos_dec. Randon{ seed_pkg. G Pos_dec) ;
comon. pos_dec_| O put (datafile, Pos_dec, 4);
comon. pos_dec_| O put (datafilex, Pos_dec, 4);

Pos_DirN : = comon. pos_di r N Randon{ seed_pkg. G Pos_dirN);

common. pos_dirN_| O put (datafile, Pos_dirN);
comon. pos_dirN_1O put (datafilex, Pos_dirN);

Pos_LNum : = common. pos_LNum Randon{ seed_pkg. G Pos_LNun);

comon. pos_LNum | O put (datafile, Pos_LNum 1);
common. pos_LNum | O put (datafilex, Pos_LNum 1);

ada. Text _l o. put (datafile, "-");
ada. Text _lo. put (datafilex, "-");
Pos_Lon : = comon. pos_| on. Randon{ seed_pkg. G Pos_Il on);
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comon. pos_lon_I O put (datafile, Pos_Lon, 3);
common. pos_lon_| O put (datafilex, Pos_Lon, 3);

Pos_Dec := common. pos_dec. Randon( seed_pkg. G Pos_dec) ;
common. pos_dec_| O put (datafile, Pos_dec, 4);
common. pos_dec_| O put (datafilex, Pos_dec, 4);

Pos_Di rE : = common. pos_di r E. Randon{( seed_pkg. G Pos_dirE);
comon. pos_dirE IO put (datafile, Pos dirE);
common. pos_dirE_|1 O put (datafilex, Pos_dirE);

Pos_LNum : = common. pos_LNum Randon( seed_pkg. G Pos_LNunj;
common. pos_LNum | O put (datafile, Pos_LNum 1);
common. pos_LNum | O put (datafilex, Pos_LNum 1);

ada. Text _l o. Put (datafilex, "</PCSIT>");
ada. Text _| O new |ine (datafilex);
end PositionField;

procedure Threatcode (datafile: in out ada.text_io.file_type;
datafilex: in out ada.text_io.file_type) is
Threat _Code : spec_fil e_pkg. Threat Code_type;
begi n
Threat _Code : = common. t hr eat code. Randon( seed_pkg. G thr);
common. t hreat code_| O put (datafile, Threat_Code);
ada. Text _l o. Put (datafilex, " <THREAT>") ;
common. threat code_| O put (datafilex, Threat_Code);
ada. Text _l o. Put (datafilex, "/THREAT>");
ada. Text _| O new_|ine (datafilex);
end Threat code;

end Share_Pkg;

- kkkkkkkhkhkkhkhkkhkkhkkhkkhkkhkkhkhkhkhkhkhkkhkkkk

-- spec_file_pkg

kkkkhkhkkkhkhkhkhkhkkhkhhhhhhhhhkkx*x

package spec_file_pkg is

type Msg_set _type is (BLi nk_TN5,
XLi nk_TMS,
TBM TMVB) ;
.- COP_SMs,
-- COP_UQVSB,
- - DbSync_MB) ;

type Threat _Code_type is (PND,
UNK

FRD,

AFD,

NEU,

SUS,

HOS) ;
subt ype Day_type i s Integer Range 10.. 31;
subtype Hrs_type is Integer Range 10..23;
subtype M n_type is Integer Range 10..59;
subt ype Tzone_type is Integer Range 1..9;
subt ype Cksum type is Integer Range 0..9;
subtype Year_Type i s Integer Range 90..99;

subtype Pos_Lat_type is Integer Range 10..89;
subtype Pos_Lon_type is Integer Range 100..179;
subtype Pos_Dec_type is Integer Range 1000..9999;
subtype Pos_LNumtype is Integer Range 1..9;

type Pos_DirN_type is (N 9S);

type Pos_DirE type is (E W;

type Command_type is (CTF70,
COMIHI RDFLT,
CTG&310,
KI TTYHAVK,
FTHOCD,
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FTKNOX,
TACOM
TARDEC,
NPS) ;
subtype Serial numtype is Integer range 1000 .. 9999;
type Month_type is (JAN FEB, MAR, APR, MAY, JUN, JUL, AUG SEP, CCT, NOV, DEC) ;

type Link_type is (L11, L11B, L16, L4A L22);
subtype Tracknumtype is |Integer range 1000 .. 9999;
subtype TracknumA type is Character range 'A .. 'Z';
type Link_Report_type is (AR

SUB,

GROUND,

UNKNOWN,

SPACE,

ALI EN,

OTHER) ;
subtype Exer_SimlInd_type is Integer range 0 .. 1;

subtype U Dl_type is Character Range 'A ..'Z";
subtype U D2_type is Integer Range 10000..99999;
subtype trk_type is Integer Range 1..3;

subtype Event_type is Integer Range 1..5;

end spec_fil e_pkg;
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APPENDI X K: SOURCE LI STI NG FOR USMIF FCRVATTED MESSAGE

kkkkkkhkkhkkhkkhkkhkkhkkhkkhkkhkkkx

- - Min. ada

kkkkkkhkhkkhkkhkkhkkhkkhkkhkkhkkkkkx

with ada.text_io;
wi th Basi c_Msg_Pkg;

procedure main_ntf is
datafile : ada.text_io.file_type;
datafilex: ada.text_io.file_type;

begi n
Basi c_Msg_Pkg. I nitialize (datafile, datafilex);
Basi c_Msg_Pkg. Gener at e_Test Messages (datafil e, datafil ex);
Basi c_Msg_Pkg. Closefile (datafile, datafilex);

end mai n_ntf;

KAk Xk XAk Ak Ak Ak Ak hkhkhkhkhhkhkhhhdkdhdrrrrxxxx

- - Basic_Msg_Pkg. ada

KAk Xk XAk Ak Ak Ak Ak hkhkhkhkhhkhkhhhdkdhdrrrrxxxx

with ada.text_io;

with ada.integer_text_io;
with seed_pkg;

with spec_fil e_pkg;
with Msg;

wi t h EXER set _pkg;
with MBA D_set _pkg;

wi th WEATHLOC set _pkg;
wi th OBSTI ME_set _pkg;
with WND_set _pkg;

wi t h Super Al R _set _pkg;

package Basic_Msg Pkg is
procedure Initialize (datafile: out ada.text_io.file_type;
datafilex: out ada.text_io.file_type);
procedure Add_Header (datafile: in out ada.text_io.file_type;
datafilex: in out ada.text_io.file_type);

procedure Add_Footer (datafile: in out ada.text_io.file_type;
datafilex: in out ada.text_io.file_type);
procedure Closefile (datafile: in out ada.text_io.file_type;
datafilex: in out ada.text_io.file_type);
procedure Generate_ Test Messages (datafile: in out ada.text_io.file_type;
datafilex: in out ada.text _io.file_type);
procedure Cenerate_Messages (datafile: in out ada.text_io.file_type;

datafilex: in out ada.text_io.file_type);
end Basi c_Msg_Pkg;

package body Basic_Msg_Pkg is

procedure Initialize (datafile: out ada.text_io.file_type;
datafilex: out ada.text_io.file_type) is
begin
seed_pkg.init_seed;
ada. Text _lo.Create (File=> datafile,
Mode=> Ada. Text _lo.out _file,
Name=> "A:\ Msg_File_MIF_nat.txt");
ada. Text _lo. Create (File=> datafil ex,
Mode=> Ada. Text _lo.out_file,
Nane=> "A:\ Msg_Fil e_ MIF_XM.. txt");
end Initialize,;

procedure Add_Header (datafile: in out ada.text_io.file_type;
datafilex: in out ada.text_io.file_type) is
begi n
ada. Text _l 0. Put _Line (datafile, "BT");
ada. Text _lo. Put _Line (datafilex, "BT");
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end Add_Header;

procedure Add_Footer (datafile: in out ada.text_io.file_type;
datafilex: in out ada.text_io.file_type) is
begi n
ada. Text _lo. Put _Line (datafile, "BT");
ada. Text _lo. Put _Line (datafilex, "BT");
for i in 1..7 |oop
ada. text_io.New Line (datafile);
ada. text _i 0. New_Line (datafilex);
end | oop;
ada.text_io.Put_Line (datafile, "NNNN');
ada.text _io.Put_Line (datafilex, "NNNN');
end Add_Footer;

procedure Closefile (datafile: in out ada.text_io.file_type;
datafilex: in out ada.text_io.file_type) is
begin
ada.text_io.close (datafile);
ada. text _io.close (datafilex);
end C osefile;

procedure Cenerate_Test Messages (datafile: in out ada.text_io.file_type;
datafilex: in out ada.text_io.file_type) is
begi n
for I in1 .. 20 |oop
Add_Header (datafile, datafilex);
EXER set _Pkg. Add_EXER set (datafile, datafilex);
MBA D _set _Pkg. Add_MSA D set (datafile, datafilex);
WEATHLOC set _Pkg. Add_Wat her Loc_set (datafile, datafilex);
OBSTI ME_set _Pkg. Add_Chservati onTi me_set (datafile, datafilex);
WND _set _Pkg. Add_Wnd_set (datafile, datafilex);
Super Al R_set _Pkg. Add_Superair_set (datafile, datafilex);
Add_Footer (datafile, datafilex);
end | oop;
end Cenerat e_Test Messages;

procedure Cenerate_Messages (datafile: in out ada.text_io.file_type;
datafilex: in out ada.text_io.file type) is
Msg_set : spec_file_pkg. Msg_set_type;
begin
for I in 1..20 | oop
Msg_set := Msg. Randon(seed_pkg. G nsg);
Add_Header (datafile, datafilex);
case Msg_set is
when spec_fil e_pkg. WKOBS =>
EXER set Pkg. Add_EXER set (datafile, datafilex);
MBA D_set _Pkg. Add_MsA D_set (datafile, datafilex);
WEATHLOC set _Pkg. Add_Weat her Loc_set (datafile, datafilex);
OBSTI ME_set _Pkg. Add_CbservationTi me_set (datafile, datafilex);
W ND_set _Pkg. Add_Wnd_set (datafile, datafilex);
when ot hers =>
null;
end case;
Add_Footer (datafile, datafilex);
end | oop;
end Cener at e_Messages;

end Basi c_Msg_Pkg;

kkkhkkhhkhhhkhkhkhkhhkhhhhhhkhhhkk

-- Msd D_set _pkg. ada

kkkhkkhkkhkhhhkhhkhkhhhhhhhhkhhhkhk

with ada.text_io;

wi th ada.integer_text_io;
with seed_pkg;

with spec_fil e_pkg;

with MSA D;

package MSA D set _Pkg is



procedure Add_MsA D set (datafile: in out ada.text_io.file_type;
datafilex: in out ada.text_io.file_type);
end MSG D_set _Pkg;

package body MSA D set Pkg is

procedure Add_MSGA D set (datafile: in out ada.text_io.file_type;
datafilex: in out ada.text_io.file_type) is

Commrand . spec_file_pkg. Command_t ype;

Oiginator : spec_file_pkg.Oiginator_type;

Mont h . spec_file_pkg. Month_type;
begi n

ada. Text _l o. Put (datafile, "M@ D");
ada. Text _lo. Put _line (datafilex, "<nessage_identification>");

Command : = MSA D. Commrand. Randon( seed_pkg. G com) ;

M5GE D Command_| O put (datafile, Command);

ada. Text _lo. put (datafile, "/");

ada. Text _lo. Put (datafilex, " <message text_format_identifier>");

MBA D. Conmand_| O put (datafil ex, Comrand);

ada. Text _lo.Put_line (datafilex, "</ message text format_identifier>");

Oiginator := MS@ D. Oigi nat or. Randon{ seed_pkg. G org);
MBA D. Oiginator_IO put (datafile, Oiginator);

ada. Text _lo. Put (datafilex, " <originator>");

MBA D. Originator_I O put (datafilex, Oiginator);

ada. Text _lo.Put _line (datafilex, "</originator>");

ada. Text _lo.put_line (datafile, "//");
ada. Text _lo. Put _line (datafil ex, "</nessage_identification>");

end Add_MBAd D set;

end M5G D_set _Pkg;

- kkkkkkhkhkhkhkhkkhkkhkkhkkhkkhkhkhkhkhkhkkhkkhkkhkkk

- - OBSTI ME_set _pkg. ada

kkkkkkhkhkhkhkhkhkkhkhkhkhkhkhkhhhhkk*x*x

with ada.text_io;

with ada.integer_text_io;
wi th seed_pkg;

with spec_fil e_pkg;

wi th comon;

package OBSTI ME_set _Pkg is

procedure Add_OhservationTime_set (datafile: in out ada.text_io.file_type;
datafilex: in out ada.text_io.file_type);

end OBSTI ME_set _Pkg;

package body OBSTI ME_set Pkg is

procedure Add_CbservationTi me_set (datafile: in out ada.text_io.file_type;
datafilex: in out ada.text_io.file_type)
Day . spec_fil e_pkg. Day_type;
Hs . spec_file_pkg. Hs_type;
M n : spec_file_pkg. M n_type;
begin

ada. Text _lo. Put (datafile, "OBSTIME");
ada. Text _|o. Put _line (datafilex, "<observation_day_tine>");

Day := conmon. day. Randon{ seed_pkg. G _day) ;
common. day_| O put (datafile, Day, 2);

ada. Text _l o. Put (datafilex, " <day>");
common. day_| O put (datafilex, Day, 2);

ada. Text _lo. Put _l ine (datafilex, "</day>");

H's := comon. hrs. Randon{ seed_pkg. G_hrs);

common. hrs_1 O put (datafile, H's, 2);
ada. Text _lo. Put (datafilex, " <tine_hour>");
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common. hrs_| O put (datafilex, H's, 2);

ada. Text _lo. Put _|ine (datafilex,

"</time_hour>");

M n := comon. m n. Randon{ seed_pkg. G_m n);
common. mn_| O put (datafile, Mn, 2);

ada. Text _lo. Put (datafilex, " <t

ime_mn>");

common. mn_I O put (datafilex, Mn, 2);

ada. Text | 0. Put_|ine (datafilex,

ada. Text _l o. put (datafile, "Z");

"</time_mn>");

ada. Text _lo. Put (datafilex, " <tinme_zone>");

ada. Text _l o. put (datafilex, "Z");
ada. Text _lo. Put _|ine (datafilex,

ada. Text _| o. Put _line (datafilex,

"</time_zone>");

"</ observation_day_time>");

ada. Text _|Q Put_line (datafile, "//");

end Add_QnoservationTi me_set;
end OBSTI ME_set _Pkg;

- kkkkkkkhkkhkkhkkhkkhkkhkkhkkhkhkkhkkhkhkhkhkhkhkh kK

-- WKOBS_set _pkg. ada
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with ada.text_io;

with ada.integer_text_io;
with seed_pkg;

with spec_fil e_pkg;

wi th share_pkg;

package WKOBS set Pkg is
procedure Add_WKOBS set (datafile:

dat afil ex:

end WKOBS_set _Pkg;
package body WKOBS set _Pkg is

procedure Add_WKOBS set (datafile:

datafil ex:

begin

in out ada.text_io.file_type;
in out ada.text_io.file_type);

in out ada.text_io.file_type;
in out ada.text _io.file_type)

share_pkg. Wat herl oc (datafile, datafilex);
share_pkg. obstinme (datafile, datafilex);

share_pkg.wind (datafile, datafil
end Add_WKOBS set ;

end WKOBS_set _Pkg;

R RS S S SRR EEEEEEEEEEEEEEEE]

-- WND_set_pkg. ada

R RS S S SRR EEEEEEEEEEEEEEEE]

with ada.text_io;

wi th ada.integer_text _io;
with seed_pkg;

with spec_fil e_pkg;

with Wnd;

package WND set _Pkg is
procedure Add_Wnd_set (datafile:

datafilex: in out ada.text_io.

end W ND_set _Pkg;

package body WND set Pkg is
procedure Add_Wnd_set (datafile:
dat af i | ex:

ex);

in out ada.text_io.file_type;

file_type);

in out ada.text_io.file_type;

is

in out ada.text_io.file type) is
Wnd_dir . spec_file_pkg. Wnd_dir_type;
Wnd_speed : spec_file_pkg. Wnd_speed_t ype;
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begi n
ada.text _lo.Put (datafile, "WND");
ada. Text _lo. Put _line (datafilex, "<w nd>");

Wnd_dir := Wnd. w nd_dir. Randon(seed_pkg. G Wnd_dir);
Wnd.wind_dir_lo.put (datafile, wind_dir, 3);

ada. Text _lo. Put (datafilex, " <w nd_direction>");
Wnd.wind_dir_lo.put (datafilex, wind_dir, 3);

ada. Text _lo.Put_line (datafilex, "</wind_direction>");

ada.text_lo.Put (datafile, "/-/");
ada. Text _lo.Put_line (datafilex, " <variable_wind_direction/>");

W nd_speed : = Wnd. w nd_speed. Randon( seed_pkg. G W nd_speed) ;
Wnd. wi nd_speed_l 0. put (datafile, wi nd_speed, 2);

ada. Text _lo. Put (datafilex, " <w nd_speed>");

W nd. wi nd_speed_| o. put (datafilex, wi nd_speed, 2);

ada. Text _l o. Put _line (datafilex, "</w nd_speed>");

ada.text _lo.Put_line (datafile, "//");
ada. Text _lo.Put _line (datafilex, "</wnd>");
end Add_W nd_set;
end W ND_set _Pkg;

- kkkkkhkhkhkhkhkhkhkhkkhkkhkhkhkhkhkhkhkhkhkhkkk

-- WEATHLOC set _pkg. ada

khkkhkhkhkhkhkhkhkhkhhhhdddhhhhhhxx

with ada.text_io;

with ada.integer_text _io;
with seed_pkg;

with spec_fil e_pkg;

wi th common;

package WEATHLOC set Pkg is
procedure Add_Weat herLoc_set (datafile: in out ada.text_io.file_type;
datafilex: in out ada.text_io.file_type);
end WEATHLOC set _Pkg;

package body WEATHLOC set_Pkg is

procedure Add_Weat herLoc_set (datafile: in out ada.text_io.file_type;
datafilex: in out ada.text_io.file_type) is
Pos_Lat . spec_file_pkg.Pos_Lat _type;

Pos_Lon : spec_file_pkg. Pos_Lon_type;
Pos_Dec : spec_file_pkg. Pos_Dec_type;
Pos_DirN : spec_file_pkg. Pos_D rN_type;
Pos_DirE : spec_file_pkg. Pos_D rE_type;
begin
ada.text_lo. Put (datafile, "WEATHLOC");
ada. Text _lo. Put _line (datafilex, "<location_of_weather>");

Pos_Lat := common. pos_| at . Randon{ seed_pkg. G Pos_l at) ;
common. pos_lat_| O put (datafile, Pos_Lat, 2);

ada. Text _lo. Put (datafilex, " <latitude_degrees>");
comon. pos_lat_| QO put (datafilex, Pos_Lat, 2);

ada. Text _lo. Put _|line (datafilex, "</latitude_degrees>");

Pos_Dec : = common. pos_dec. Randon( seed_pkg. G Pos_dec) ;
comon. pos_dec_| O put (datafile, Pos_dec, 2);

ada. Text _lo. Put (datafilex, " <latitude_m nutes>");
comon. pos_dec_| O put (datafilex, Pos_dec, 2);

ada. Text _lo. Put_|line (datafilex, "</latitude_m nutes>");

Pos_Di rN : = comon. pos_di r N Randon( seed_pkg. G Pos_di rN);
comon. pos_dirN IO put (datafile, Pos_dirN);

ada. Text _lo. Put (datafilex, " <latitude_hem sphere>");
common. pos_dirN_| O put (datafilex, Pos_dirN);

ada. Text _lo.Put _line (datafilex, "</latitude_heni sphere>");

Pos_Lon : = comon. pos_| on. Randon{ seed_pkg. G Pos_Il on);
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en
end

- %

common. pos_l on_I O put (datafile, Pos_Lon, 3);

ada. Text _lo. Put (datafilex, " <longitude_degrees>");
common. pos_|l on_I O put (datafilex, Pos_Lon, 3);

ada. Text _lo. Put _line (datafilex, "</longitude_degrees>");

Pos_Dec := common. pos_dec. Randon( seed_pkg. G Pos_dec) ;
comon. pos_dec_| O put (datafile, Pos_dec, 2);

ada. Text _lo. Put (datafilex, " <longitude_ninutes>");
common. pos_dec_I O. put (datafilex, Pos_dec, 2);

ada. Text _lo. Put _line (datafilex, "</longitude_m nutes>");

Pos_DirE : = comon. pos_di r E. Randon( seed_pkg. G Pos_di rE);
comon. pos_dirE IO put (datafile, Pos dirE);

ada. Text _lo. Put (datafilex, " <longitude_hem sphere>");
comon. pos_dirE_ IO put (datafilex, Pos_dirEg);

ada. Text _lo. Put _line (datafilex, "</Ilongitude_hem sphere>");

ada. Text _lo. Put _line (datafilex, "</location_of_weather>");
ada. Text _|Q Put_line (datafile, "//");

d Add_Weat herLoc_set;

WEATHLCC set _Pkg;

khkkhkhkhkhkhkhkhkhhhhhdhhhhhhhxx

-- OBSTI ME_set _pkg. ada

*

with
with
with
wth
with
pack

pr

end

pack
pr

be

khkkhkhkhkhkhkhkhkhhhhhdhhhhhhhxx

ada. text _io;

ada. i nteger _text_io;
seed_pkg;
spec_file_pkg;
conmon;

age OBSTI ME_set _Pkg is

ocedure Add_(oservationTime_set (datafile: in out ada.text_io.file_type;
datafilex: in out ada.text_io.file_type);

OBSTI ME_set _Pkg;

age body OBSTI ME_set _Pkg is

ocedure Add_(oservationTine_set (datafile: in out ada.text_io.file_type;
datafilex: in out ada.text_io.file_type)

Day . spec_fil e_pkg. Day_type;

Hs . spec_file_pkg. Hs_type;

M n : spec_file_pkg. M n_type;

gin

ada. Text _l o. Put (datafile, "OBSTIME");
ada. Text _lo. Put _|ine (datafilex, "<observation_day time>");

Day := conmon. day. Randon( seed_pkg. G _day) ;
common. day_| O put (datafile, Day, 2);

ada. Text _l o. Put (datafilex, " <day>");
common. day_| O put (datafilex, Day, 2);

ada. Text _lo. Put _line (datafilex, "</day>");

H's : = comon. hrs. Randon( seed_pkg. G _hrs);

common. hrs_I O put (datafile, Hs, 2);

ada. Text _lo. Put (datafilex, " <time_hour>");
common. hrs_I O put (datafilex, H's, 2);

ada. Text _lo. Put_|line (datafilex, "</tine_hour>");

M n := common. m n. Randon( seed_pkg. G _m n);
common. mn_|I O put (datafile, Mn, 2);
ada. Text _lo. Put (datafilex, " <time_mn>");

common. mn_|I O put (datafilex, Mn, 2);
ada. Text _lo. Put _line (datafilex, "</tinme_nmin>");

ada. Text _l o. put (datafile, "Z");

ada. Text _lo. Put (datafilex, " <time_zone>");
ada. Text _l o. put (datafilex, "Z");

ada. Text _lo.Put_line (datafilex, "</time_zone>");
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ada. Text
ada. Text

_lo. Put
_I O Put

_line (datafilex,
_line (datafile,

end Add_QnhservationTi me_set;
end OBSTI ME_set _Pkg;

kkhkkhkkhkhkhhkhhkhhhkhhhhhhhhhhkhk

- - Super Al R set _pkg. ada

kkkhkkhkhkhkhhkhkhkhkhhkhhkhhhhkhhhkk

with ada.text_io;

wi th ada.integer_text
with seed_pkg;

with spec_file_pkg;
wi th Wnd;

_io;

package SuperAlR_set_Pkg is

procedure Add_SuperAir_set (datafile:
dat afi | ex:

end Super Al R_set _Pkg;

package body SuperAIR set_Pkg is

procedure Add_SuperAir_set (datafile:
dat afi | ex:
spec_fil e_pkg. SuperAi r_Tenp_type;

Super Ai r_Tenp :

"</ observation_day_time>");
"1t

in out ada.text_io.file_type;
in out ada.text _io.file_type);

in out ada.text_io.file_ type;
in out ada.text_io.file_type)

Wnd_dir spec_file_pkg. Wnd_dir_type;
W nd_speed spec_fil e_pkg. Wnd_speed_t ype;
begi n
ada. text _lo.Put_Line (datafile, "5S5UPERAIR");
ada. Text _lo. Put _line (datafilex, "<buperair_data>");
ada.text _lo.Put_Line (datafile, "/ALT / TMPC/ DEWTEMP/ W NDI R/ SPD") ;
for i in 1..2 |oop
if i=1 then
ada.text _lo.Put(datafile, "/MKFT /");
el se
ada. text _io.new |ine(datafile);
ada. text _lo. Put(datafile, "/MLOKFT /");
end if;

Super Ai r _Tenp

ada.text _lo. Put (datafile, "/");
ada. integer_text_io.put (datafile,
ada. t ext Io Put (dataflle ")
Wnd_dir

W nd. wi nd_d| r_lo.put (datafile,

: = Wnd. Super Ai r _Tenp. Randon( seed_pkg. G _Super Ai r_Tenp) ;
W nd. Super Ai r _Tenp_|I o. put (dat afile,

Super Ai r_Tenp, 4);

i nteger (SuperAir_Tenp +5), 7);

= Wnd.w nd_di r. Randon(seed_pkg. G Wnd_dir);
wind_dir, 6);

:= Wnd. wi nd_speed. Randon( seed_pkg. G W nd_speed) ;

<Superai r _dat a_group_of _fi el ds>");
<t enper at ure_cel si us>");
Super Ai r _Tenp, 3);
"</tenperature_cel sius>");

ada.text _lo.Put (datafile, "/");

W nd speed

W nd. wi nd_speed_|I o. put (dataflle wi nd_speed, 4);
ada.text _lo.Put (datafile, "/");

ada. Text _lo. Put _line (datafil ex,

ada. Text _l o. Put (datafilex,

W nd. Super Ai r _Tenp_l 0. put (datafil ex,

ada. Text _lo. Put _line (datafilex,

ada. Text | o. Put (dat afilex,

ada.integer_text_io.put (datafilex,
_line (datafilex,

ada. Text
ada. Text

_lo. Put
_lo.Put (datafilex, "

Wnd.wind_dir_lo.put (datafilex,
_line (datafil ex,

ada. Text
ada. Text

_lo. Put
_lo.Put (datafil ex,

W nd. wi nd_speed_l 0. put (datafilex,
_line (datafilex,
_line (datafil ex,

ada. Text
ada. Text
end | oop;
ada.text_lo.Put_line (datafile,
ada. Text _lo. Put_line (datafilex,
end Add_SuperAir_set;
end Super Al R_set _Pkg;

_lo. Put
_lo. Put

<dewpoi nt _tenperature_cel si us>");

i nt eger (Super Air_Tenp +5), 3);

"</ dewpoi nt _t enper at ure_cel si us>");
<w nd_di rection>");

wind_dir, 3);

"</ wi nd_direction>");

<peak_gusts_knot s>");

wi nd_speed, 2);

"</ peak_gusts_knots>");

" </ 5uperair_data_group_of _fields>");

ey
"<Buperai r_data>");
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-- Randomfil es. ada

R SRR S S S S SRS EEEEEEEEEEEEEEE]

wi th Ada. Nuneri cs. D scret e_Random
with spec_fil e_pkg;
package Msg i s new Ada. Nuneri cs. D screte_Randon{spec_fil e_pkg. Msg_set _type);

wi th Ada. Nuneri cs. Di scret e_Random
with spec_fil e_pkg;

wi th Ada. Text _Io;

package common is

package day i s new Ada. Nuneri cs. D screte_Randon{spec_fil e_pkg. Day_type);
package hrs is new Ada. Nurreri cs. D screte_Randon{(spec_file_pkg. Hs_type);
package min i s new Ada. Nuneri cs. Di screte_Randon(spec_fil e_pkg. M n_type);
package nonth i s new Ada. Nuneri cs. Di scret e_Randon{spec_fil e_pkg. Month_type);
package year i s new Ada. Nuneri cs. Di screte_Randon{spec_fil e_pkg. Year_type);
package Pos_Lat i s new Ada. Nuneri cs. D screte_Randon(spec_fil e_pkg. Pos_Lat _type);
package Pos_Lon i's new Ada. Nuneri cs. Di screte_Randon{spec_fil e_pkg. Pos_Lon_type);
package Pos_Dec i s new Ada. Nuneri cs. Di scret e_Randon{ spec_fil e_pkg. Pos_Dec_type);
package Pos_DirN i's new Ada. Nunerics. Di screte_Randon(spec_fil e_pkg. Pos_Di rN type);
package Pos_D rE is new Ada. Nurreri cs. D screte_Randon{spec_fil e_pkg. Pos_D rE type);
package day_I| O is new Ada. Text _l o. I nteger | o(spec_fil e_pkg. Day_type);

package hrs_I O is new Ada. Text _l o. I nteger_lo(spec_file_pkg. Hs_type);

package mn_I O is new Ada. Text _l o. I nteger_lo(spec_file_pkg. M n_type);

package nmonth_I O i s new Ada. Text _| 0. Enuneration_|l o(spec_fil e_pkg. Month_type);
package year | O is new Ada. Text _lo. I nteger_lo(spec_file_pkg. Year _type);

package Pos_Lat _| O is new Ada. Text _l o. I nteger_l o(spec_fil e_pkg. Pos_Lat _type);
package Pos_Lon_| O is new Ada. Text _lo. I nteger_lo(spec_fil e_pkg. Pos_Lon_type);

package Pos_Dec_I O i s new Ada. Text _l o. I nteger_|l o(spec_fil e_pkg. Pos_Dec_type);

package Pos_Dir O is new Ada. Text _| 0. Enuneration_|l o(spec_file_pkg. Pos_D rN_type);

package Pos_Dir O is new Ada. Text _| o. Enuneration_|l o(spec_file_pkg. Pos_D rE_type);
end common;

NI
EI

wi th Ada. Nuneri cs. D scret e_Random
with spec_fil e_pkg;
wi th Ada. Text _Io;
package EXER is
package Exercise is new Ada. Nunerics. Di screte_Randon(spec_fil e_pkg. Exerci se_type);
package Exercise_|Ois new Ada. Text _| o. Enuneration_| o(spec_file_pkg. Exerci se_type);
end EXER,

wi th Ada. Nurreri cs. Di scret e_Random

with spec_fil e_pkg;

wi th Ada. Text _Io;

package Ms@ D is
package Conmmand i s new Ada. Nuneri cs. Di scret e_Randon(spec_fil e_pkg. Command_t ype);
package Originator is new Ada. Nunerics. Di scret e_Randon(spec_file_pkg. Oiginator_type);
package Conmand_| O i s new Ada. Text _| 0. Enuneration_| o(spec_fil e_pkg. Command_t ype) ;
package Originator_| Ois new Ada. Text _| o. Enunmeration_| o(spec_fil e_pkg. Ori gi nator_type);

end M5GA D,

wi th Ada. Nuneri cs. Di scret e_Random

with spec_fil e_pkg;

wi th Ada. Text _Io;

package Wnd is
package wi nd_dir is new Ada. Nuneri cs. Di screte_Randon(spec_fil e_pkg.w nd_dir_type);
package wi nd_speed is new Ada. Nurerics. D screte_Randon(spec_fil e_pkg.w nd_speed_type);
package Superair_tenp is new

Ada. Nuneri cs. D scret e_Randon{spec_fil e_pkg. Superair_tenp_type);
package wind_dir_|Ois new Ada. Text _lo.Integer_lo(spec_file_pkg.w nd_dir_type);
package wi nd_speed_| Ois new Ada. Text _l o. I nteger_lo(spec_file_pkg.w nd_speed_type);
package Superair_tenp_|IOis new

Ada. Text _lo. I nteger_lo(spec_file_pkg. Superair_tenp_type);

end W nd;

khkkhkhkhkhkhkhkhkhkhhhkhddhhhhhhhxx

- - seed_pkg. ada
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with Msg;

wi th common;

with EXER

with MBG D;

with Wnd;

package seed_pkg is

G_Msg : Msg. generator;

G day : common. day. gener at or ;

G hrs : common. hrs. generator;
Gmn : conmon. m n. generator;

G nont h : conmon. nont h. gener at or;

G year : conmon. year . gener at or;

G Pos_Lat : common. Pos_Lat. generat or;
G Pos_Lon : common. Pos_Lon. gener at or ;
G Pos_Dec : common. Pos_Dec. generator;

G Pos_DirN : common. Pos_DirN generator;
G Pos_D rE : conmmon. Pos_DirE. generat or;

G exr : EXER Exercise. generator;

G com: MSGA D. Comrand. gener at or ;
Gorg : MSBAD. Oiginator.generator;

Gwnd_dir : Wnd. w nd_dir. generator;
G wi nd_speed : Wnd. w nd_speed. generator;
G SuperAir_Tenp : Wnd. Superair_tenp. generator;

procedure init_seed;
end seed_pkg;

package body seed_pkg is
procedure init_seed is
begin
Msg. Reset (G _MsQ) ;

common. day. Reset (G _day) ;

comon. hrs. Reset (G_hrs);

common. m n. Reset (G_m n);

common. nont h. Reset (G_nont h) ;
common. year . Reset (G _year);

common. Pos_Lat . Reset (G _Pos_| at);
comon. Pos_Lon. Reset (G_Pos_I on);
common. Pos_Dec. Reset (G_Pos_Dec) ;
conmmon. Pos_DirN. Reset (G Pos_D rN);
comon. Pos_Di rE. Reset (G Pos_DirE);

EXER. Exer ci se. Reset (G_Exr);

MBG D. Commrand. Reset (G_con;
MBA D. Ori gi nator. Reset (G org);

Wnd.wind_dir.Reset (G w nd_dir);
W nd. wi nd_speed. Reset (G w nd_speed);
W nd. Super ai r _t enp. Reset (G _Superair_tenp);

end init_seed;
end seed_pkg;

khkkkkhkhkhkhkhkhkhkkhkhkhkhdkdddrrxxxx

- - Share_pkg. ada

AKXk AKXk hkhkhkhkhkhkhkhhdhhhhkhhxxxx

with ada.text_io;

with ada.integer_text_io;
wi th seed_pkg;

with spec_file_pkg;
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wi th common;

with WKOBS;
package Share_Pkg is
procedure CosTi ne (datafile:
dat af i | ex:
procedure Wnd (datafile:
dat af i | ex:
procedur e Wat her Loc (datafile:
dat afi | ex:

end Share_Pkg;

package body Share Pkg is

procedure hsTinme (datafile: in out

datafilex: in out

Day : spec_fil e_pkg. Day_type;

Hs . spec_file_pkg. Hs_type;

Mn : spec_file_pkg. M n_type;
begin

in out ada.text_io.file_type;
in out ada.text_io.file_type);
in out ada.text_io.file_type;
in out ada.text_io.file_type);

in out ada.text_io.file_type;
in out ada.text_io.file_type);

ada.text_io.file_type;
ada.text _io.file_type) is

ada. Text _lo. Put (datafile, "OBSTIME");
ada. Text _lo. Put _line (datafilex, "<observation_day_tine>");

Day := common. day. Randon{ seed_pkg. G day);
common. day_| O put (datafile, Day, 2);

ada. Text _lo. Put (datafilex, " <day>");
common. day_| O put (datafilex, Day, 2);

ada. Text _lo.Put _line (datafilex, "</day>");
H's := comon. hrs. Randon{ seed_pkg. G_hrs);
comon. hrs_I O put (datafile, Hrs, 2);

ada. Text _lo. Put (datafilex, " <tinme_hour>");
common. hrs_|I O put (datafilex, Hs, 2);

ada. Text _lo.Put_line (datafilex, "</time_hour>");
M n := comon. m n. Randon{ seed_pkg. G _m n);
common. mn_|I O put (datafile, Mn, 2);

ada. Text _lo. Put (datafilex, " <time_mn>");
common. m n_| O put (datafilex, Mn, 2);

ada. Text |1 o.Put_line (datafilex, "

ada. Text _l o. put (datafile, "Z");
ada. Text _l o. Put (datafilex, " <ti
ada. Text _l o. put (datafilex, "Z");
ada. Text _lo. Put _|ine (datafilex,

ada. Text Put _'ine (datafil ex,

_lo. Put_|
ada. Text _|O Put_line (datafile, "//");

end Qbstine;

</[time_mn>");

me_zone>");
</time_zone>");

</ observation_day_time>");

procedure Wnd (datafile: in out ada.text_io.file_type;
datafilex: in out ada.text_io.file type) is
Wnd_dir . spec_file_pkg. Wnd_dir_type;

W nd_speed : spec_file_pkg. Wnd_speed_t ype;

begin

ada.text_lo.Put (datafile, "WND");

ada. Text _lo. Put_|line (datafilex, "

<wi nd>");

Wnd_dir := WKOBS. wi nd_di r. Randon{ seed_pkg. G Wnd_dir);
WKOBS. wi nd_dir_lo.put (datafile, wind_dir, 3);

ada. Text _lo. Put (datafilex, " <w
WKOBS. wi nd_di r_l o. put (datafil ex,

nd_di rection>");
wind_dir, 3);

ada. Text _lo. Put _|line (datafilex, "</wind_direction>");

ada.text_lo.Put (datafile, "/-/");
ada. Text _l o. Put _line (datafilex,

<vari abl e_wi nd_direction/>");

W nd_speed := WKOBS. wi nd_speed. Randon{ seed_pkg. G W nd_speed) ;

WKOBS. wi nd_speed_l 0. put (datafile,

wi nd_speed, 2);
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ada. Text _lo. Put (datafilex, <w nd_speed>");
WKOBS. wi nd_speed_l 0. put (datafilex, w nd_speed, 2);
ada. Text _lo. Put _line (datafilex, "</w nd_speed>");

ada.text_lo.Put (datafile, "//");
ada. Text _lo. Put _|ine (datafilex, "</wind>");

end w nd;
procedure Weat herLoc (datafile: in out ada.text_io.file_type;
datafilex: in out ada.text_io.file_type) is
Pos_Lat . spec_file_pkg. Pos_Lat_type;

Pos Lon : spec_file_pkg. Pos_Lon_type;
Pos_Dec : spec_file_pkg. Pos_Dec_type;
Pos_DirN : spec_file_pkg. Pos_DirN_type;
Pos_DirE : spec_file_pkg.Pos_DrE type;
begi n
ada.text _lo.Put (datafile, "WEATHLOC/");
ada. Text _lo.Put _line (datafilex, "<location_of_weather>");

Pos_Lat := common. pos_| at. Randon( seed_pkg. G Pos_l at) ;
common. pos_lat_| O put (datafile, Pos_Lat, 2);

ada. Text _lo. Put (datafilex, " <latitude_degrees>");
common. pos_lat_| O put (datafilex, Pos_Lat, 2);

ada. Text _lo.Put _line (datafilex, "</latitude_degrees>");

Pos_Dec : = common. pos_dec. Randon( seed_pkg. G Pos_dec) ;
common. pos_dec_| O put (datafile, Pos_dec, 2);

ada. Text _lo. Put (datafilex, " <latitude_m nutes>");
common. pos_dec_| O put (datafilex, Pos_dec, 2);

ada. Text _lo. Put _|ine (datafilex, "</latitude_m nutes>");

Pos_Di rN : = common. pos_di r N. Randon( seed_pkg. G Pos_di rN);
common. pos_dirN_ 1O put (datafile, Pos_dirN);

ada. Text _lo. Put (datafilex, " <latitude_hem sphere>");
comon. pos_dirN_1 O put (datafilex, Pos_dirN);

ada. Text _lo. Put _|ine (datafilex, "</latitude_hem sphere>");

Pos_Lon : = common. pos_| on. Randon( seed_pkg. G Pos_I| on) ;
common. pos_lon_|I O put (datafile, Pos_Lon, 3);
ada. Text _l o. Put (datafilex, " <longitude_degrees>");

comon. pos_lon_| O put (datafilex, Pos_Lon, 3);
ada. Text _lo. Put_line (datafilex, "</l|ongitude_degrees>");

Pos_Dec : = common. pos_dec. Randon( seed_pkg. G Pos_dec) ;
common. pos_dec_| O put (datafile, Pos_dec, 2);

ada. Text _lo. Put (datafilex, " <longitude_ninutes>");
comon. pos_dec_| O put (datafilex, Pos_dec, 2);

ada. Text _lo. Put _line (datafilex, "</longitude_m nutes>");

Pos_Di rE : = common. pos_di r E. Randon{ seed_pkg. G Pos_dirE);
common. pos_dirE IO put (datafile, Pos _dirE);

ada. Text _l o. Put (datafilex, " <longitude_hem sphere>");
common. pos_dirE_| O put (datafilex, Pos_dirE);

ada. Text _lo. Put _line (datafilex, "</longitude_hem sphere>");

ada. Text _lo. Put _line (datafilex, "</location_of_weather>");
ada. Text IO Put_line (datafile, "//");
end Weat herl oc;

end Share_Pkg;

kkhkkhkkhkhhhkhhkhkhhhhhhhhhhhhkhk

-- spec_file_pkg

kkkhkkhkhkhhhkhhkhkhhkhhhhhhkhhhkk

package spec_file_pkg is
type Msg_set_type is (NBCL,

VIKOBS,
TARGET) ;
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type Exercise_type i s ( DESERT_STORM

subt ype
subt ype
subt ype
subt ype
subt ype
subt ype
subt ype

Day_type
Hs_type

M n_t ype
Year _Type
Pos_Lat _type
Pos_Lon_type
Pos_Dec_type

type Pos_DirN_type
type Pos_DirE type

DESERT W ND,

OLI VE_DRAB,

M SSI ON_| MPOSSI BLE,
EAGLE_HUNT,
RED_OCTOBER,
KOLE_SEARCH,

MAHI _MAHI ) ;

is Integer Range 10..31;

i s Integer Range 10..23;
is Integer Range 10..59;
is Integer Range 90..99;
is Integer Range 10..89;
is Integer Range 100..179;
is Integer Range 10..59;
is (N 9;

is (E W;

subtype Wnd_dir_type is Integer Range 100. . 359;
subt ype Wnd_speed_type is Integer Range 10..99;

subtype SuperAir_Tenp_type is |nteger

type Command_type i s (NBCL,

NBC3,
VIKCBS,
TARGET) ;

type Originator_type is (CTF70,

type Month_type is (JAN, FEB, MAR, APR, MAY, JUN, JUL, AUG SEP, CCT, NOV,

end spec_fil e_pkg;

COMTH RDFLT,
CTG810,
KI TTYHAVK,
FTHOOD,
FTKNOX,
TACOM
TARDEC,
NPS) ;
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APPENDI X L: SAMPLE RUN TI ME LI ST FOR C X MESSAGE

1. MESSAGES GENERATED | N NATI VE FORMAT:

BT

MSG D/ CTF70/ Cl X/ 9148/ DEC

LCTC/ //L11//9148Y/ Al R/ 00/ PND

XPOS/ 302356210/ DEC90/ LL: 835651N1- 1733449E9
ENDAT

BT

NNNN

BT

MSGl D/ NPS/ CI X/ 8310/ NOV

LCTC///L11//8310W OTHER/ 10/ HOS

XPOS/ 282251799/ NOV99/ LL: 751123N6- 1655830E8
ENDAT

BT

NNNN

BT

M5A D/ FTKNOX/ Cl X/ 5277/ JUL

LCTC/ /1 LAA [ 5277N SPACE/ 11/ NEU

BM SL/ YWB147883092// 1/ HOS/ ///1/1/11/211734265/ JUL95
//LL: 495832S2-1391830W

ENDAT

BT

NNNN

BT

MSGl D/ TARDEC/ Cl X/ 7921/ NOV

LCTC/ //L22//7921U/ OTHER/ 01/ UNK

XPOS/ 272149788/ NOV98/ LL: 722529N1- 1624438E5
ENDAT

BT
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NNNN

BT

MSGl D/ COMTHI RDFLT/ CI X/ 1159/ FEB

LCTC/ //L11B// 1159B/ SUB/ 01/ FRD

XPOS/ 111111721/ FEB91/ LL: 123133S1- 1023946Wb
LEXT

ENDAT

BT

NNNN
BT

2. THE ABOVE MESSAGES | N XM. FORMAT:

BT

MSG D/ CTF70/ Cl X/ 9148/ DEC

<Cl X>

<LCTC>
<LTYPE>L11/ LTYPE>
<LTN>9148Y/ LTN>
<LREPTYPE>Al R/ LREPTYPE>
<EXSI M>00/ EXSI W>
<THREAT>PND/ THREAT>

</ LCTC

<XPCS>
<DTG>302356710</ DTG
<MOYR>DEC90</ MOYR>
<PQCS| T>LL: 835651N1- 1733449E9</ PCS| T>

</ XPCS>

</ Cl X>

ENDAT

BT

NNNN
BT
MSG D/ NPS/ ClI X/ 8310/ NOV
<Cl X>
<LCTC>
<LTYPE>L11/ LTYPE>
<LTN>8310W LTN>
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<LREPTYPE>OTHER/ LREPTYPE>
<EXS| M>10/ EXSI >
<THREAT>HOS/ THREAT>

</ LCTC>

<XPCS>
<DTG>282251799</ DTG
<MOYR>NOV99</ MOYR>
<PQCSI| T>LL: 751123N6- 1655830E8</ PCS| T>

</ XPCS>

</ Cl X>

ENDAT

BT

NNNN

BT

MSGE D/ FTKNOX/ ClI X/ 5277/ JUL

<Cl X>

<LCTC>
<LTYPE>L4A/ LTYPE>
<LTN>5277N LTN>
<LREPTYPE>SPACE/ LREPTYPE>
<EXSI| M>11/ EXSI >
<THREAT>NEU/ THREAT>

</ LCTC

<BM SL>
<Ul D>YWD147883092</ Ul D>
<TTYP>1</ TTYP>
<THREAT>HOS/ THREAT>
<RETYP>1</ RETYP>
<DTG>211734765</ DTG
<MOYR>JUL95</ MOYR>
<PQCSI T>LL: 495832S2- 1391830Wi</ PCSI T>

</ BM SL>

</ Cl X>

ENDAT

BT

NNNN

BT

MSGl D/ TARDEC/ ClI X/ 7921/ NOV

<Cl X>

<LCTC>
<LTYPE>L22/ LTYPE>
<LTN>7921U/ LTN>
<LREPTYPE>OTHER/ LREPTYPE>
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<EXS|I M>01/ EXSI M>
<THREAT>UNK/ THREAT>
</ LCTC>
<XPCS>
<DTG>272149788</ DTG>
<MOYR>NOV98</ MOYR>
<PQCS| T>LL: 722529N1- 1624438E5</ PCS| T>
</ XPCS>
</ Cl X>
ENDAT
BT

NNNN

BT

MSG D/ COMTHI RDFLT/ CI X/ 1159/ FEB

<Cl X>

<LCTC>
<LTYPE>L11B/ LTYPE>
<LTN>1159B/ LTN>
<LREPTYPE>SUB/ LREPTYPE>
<EXS|I M>01/ EXSI M>
<THREAT>FRD/ THREAT>

</ LCTC

<XPCS>
<DTG>111111721</ DTG
<MOYR>FEB91</ MOYR>
<PQCS| T>LL: 123133S1- 1023946Ws</ PCS| T>

</ XPCS>

<LEXT>

</ LEXT>

</ Cl X>

ENDAT

BT

NNNN
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APPENDI X M SAMPLE RUN TI ME LI ST FOR MIF MESSAGE

1. MESSAGES | N NATI VE FORMAT:

BT

EXER/ OLI VE_DRAB/ /

MSG D/ NBC2/ CTG810/ /
WEATHLOC/ 2318S11312W /
OBSTI ME/ 1413182/ /

W NDY 142/ -1 25/

S5UPERAI R

[ ALT / TMPC/ DEWTEMP/ W NDI R/ SPD

/| MbKFT [/ -25/ - 20/ 111/ 14/
[/ MLOKFT / -44/ -39/ 163/ 32//
BT

NNNN

BT

EXER/ DESERT_W ND/ /

M5G D/ NBC2/ COMTHI RDFLT/ /
WEATHLOC/ 1423S10415W /
OBSTI ME/ 11111227/

W NDY 123/-1/18//

SUPERAI R

[ ALT / TMPC/ DEWTEMP/ W NDI R/ SPD

/[ MbKFT [/ -13/ - 8/ 308/ 82/
/ MLOKFT / -37/ -32/ 320/ 86//
BT

NNNN

BT

EXER/ OLI VE_DRAB/ /

MSG D/ NBC3/ KI TTYHAWK/ /
WEATHLOC/ 3050S12053W /
OBSTI ME/ 1614232/ /

W NDY 135/ -1/22//

SUPERAI R

[ ALT / TMPC/ DEWTEMP/ W NDI R/ SPD

/I MBKFT [/ 71/ 76/ 233/ 56/
[ MLOKFT [/ 78/ 83/ 134/ 22//
BT
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NNNN

BT

EXER/ DESERT_W ND/ /

MSGl D/ NBC2/ COMTHI RDFLT/ /
WEATHLOC/ 1717S10736W /
OBSTI ME/ 1212152/ /

W ND/ 122/ -/18//

S5UPERAI R

[ ALT / TMPC/ DEWTEMP/ W NDI R/ SPD

/[ MbKFT [/ -30/ - 25/ 226/ 54/
[ MLOKFT [/ 27/ 32/ 249/ 62//
BT

NNNN

BT

EXER/ MAHI _MAHI / /

MSGl D/ TARGET/ NPS/ /
WEATHLOC/ 7417N16415E/ /
OBSTI ME/ 2822502/ /

W NDY 137/ -123//

S5UPERAI R

[ ALT [/ TMPC/ DEWIEMP/ W NDI R/ SPD

/ MbKFT [/ -30/ - 25/ 308/ 82/
[/ MLOKFT / -37/ -32/ 172/ 35//
BT

NNNN

BT

2. THE SAVE MESSAGES | N XML FORVAT

BT

<exercise_identification>
<exerci se_ni ckname>0L| VE_DRAB</ exer ci se_ni cknanme>

</ exercise_identification>

<nessage_i dentification>
<nessage_text _format_i dentifier>NBC2</ nessage_text format _identifier>
<ori gi nat or >CTG310</ ori gi nat or >
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</ message_i dentification>
<l ocati on_of _weat her >
<l atitude_degrees>23</| atitude_degrees>
<l atitude_m nutes>18</I| atitude_m nutes>
<l atitude_hem sphere>S</| atitude_hem sphere>
<l ongi t ude_degrees>113</1 ongi t ude_degrees>
<l ongi tude_m nut es>12</1 ongi t ude_m nut es>
<l ongi t ude_heni spher e>W«/ | ongi t ude_hem spher e>
</l ocati on_of weat her >
<observation_day_ti me>
<day>14</ day>
<ti me_hour >13</ti me_hour >
<time_m n>18</tinme_m n>
<tinme_zone>Z</tine_zone>
</ observation_day_tinme>
<wi nd>
<wi nd_di rection>142</w nd_direction>
<vari abl e_wi nd_direction/>
<wi nd_speed>25</w nd_speed>
</wi nd>
<Super ai r _dat a>
<5uperair_data_group_of fields>
<t enper at ure_cel si us>-25</tenperature_cel si us>
<dewpoi nt _tenperature_cel si us>-20</ dewpoi nt _tenperature_cel si us>
<wi nd_direction>111</w nd_direction>
<peak_gust s_knot s>14</ peak_gusts_knot s>
</ 5uperair_data_group_of fields>
<Superair_data_group_of fields>
<t enper at ure_cel si us>-44</tenperature_cel si us>
<dewpoi nt _t enper at ure_cel si us>- 39</ dewpoi nt _t enper at ure_cel si us>
<wi nd_di recti on>163</w nd_direction>
<peak_gusts_knot s>32</ peak_gusts_knot s>
</ 5uperair_data_group_of fields>
<Super ai r _dat a>
BT

NNNN
BT
<exercise_identification>
<exer ci se_ni ckname>DESERT_W ND</ exer ci se_ni ckname>
</ exercise_identification>
<nessage_i dentification>
<nessage_text _format _identifier>NBC2</ nessage_text_format _identifier>
<ori gi nat or >COMTHI RDFLT</ ori gi nat or >
</ nmessage_identification>
<l ocati on_of _weat her >
<l atitude_degrees>14</| atitude_degrees>
<l atitude_m nutes>23</| atitude_m nutes>
<l atitude_hem sphere>S</| atitude_hem sphere>
<l ongi t ude_degr ees>104</| ongi t ude_degr ees>
<l ongi t ude_m nut es>15</1 ongi t ude_m nut es>
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<l ongi t ude_hemni spher e>W&/ | ongi t ude_hemni spher e>
</l ocation_of weat her>
<observation_day_ti me>
<day>11</day>
<ti me_hour>11</ti me_hour >
<time_mn>12</time_m n>
<tinme_zone>Z</tine_zone>
</ observation_day_tinme>
<wi nd>
<wi nd_di recti on>123</w nd_direction>
<vari abl e_wi nd_direction/>
<wi nd_speed>18</w nd_speed>
</ w nd>
<Super ai r _dat a>
<Superair_data_group_of fields>
<t enperature_cel si us>-13</tenperature_cel si us>
<dewpoi nt _tenperature_cel sius> -8</dewpoi nt _tenperature_cel sius>
<wi nd_di recti on>308</wi nd_direction>
<peak_gust s_knot s>82</ peak_gust s_knot s>
</ 5uperair_data_group_of _fields>
<Superair_data_group_of fields>
<t enper ature_cel si us>-37</tenperature_cel sius>
<dewpoi nt _t enper at ure_cel si us>- 32</ dewpoi nt _t enper ature_cel si us>
<wi nd_di recti on>320</w nd_direction>
<peak_gust s_knot s>86</ peak_gusts_knot s>
</ 5uperair_data_group_of fields>
<Super ai r _dat a>
BT

NNNN
BT
<exercise_identification>
<exerci se_ni cknanme>0L| VE_DRAB</ exer ci se_ni cknanme>
</ exercise_identification>
<message_i dentification>
<nessage_text _format_identifier>NBC3</ nessage_text format _identifier>
<ori gi nat or >KI TTYHAWK</ or i gi nat or >
</ message_identification>
<l ocati on_of _weat her >
<l atitude_degrees>30</| atitude_degrees>
<l atitude_m nutes>50</1atitude_m nutes>
<l atitude_hem sphere>S</| atitude_hem sphere>
<l ongi t ude_degr ees>120</| ongi t ude_degr ees>
<l ongi t ude_m nut es>53</1 ongi t ude_m nut es>
<l ongi t ude_heni spher e>W«/ | ongi t ude_hem spher e>
</l ocati on_of weat her>
<observation_day_ti nme>
<day>16</ day>
<ti me_hour>14</ti nme_hour >
<time_m n>23</tinme_m n>
<tinme_zone>Z</tinme_zone>
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</ observation_day_ti ne>
<wi nd>
<wi nd_di recti on>135</w nd_direction>
<vari abl e_wi nd_direction/>
<wi nd_speed>22</wi nd_speed>
</ wi nd>
<Super ai r _dat a>
<Superair_data_group_of fields>
<t enperature_cel sius> 71</tenperature_cel sius>
<dewpoi nt _tenperature_cel si us> 76</ dewpoi nt _t enperat ure_cel si us>
<wi nd_di recti on>233</wi nd_direction>
<peak_gust s_knot s>56</ peak_gust s_knot s>
</ 5uperair_data_group_of _fields>
<Superair_data_group_of fields>
<t enperature_cel sius> 78</tenperature_cel sius>
<dewpoi nt _tenperature_cel si us> 83</dewpoi nt _tenperature_cel sius>
<wi nd_di rection>134</w nd_direction>
<peak_gust s_knot s>22</ peak_gust s_knot s>
</ 5uperair_data_group_of _fields>
<Super ai r _dat a>
BT

NNNN
BT
<exercise_identification>
<exerci se_ni cknane>DESERT_W ND</ exer ci se_ni cknane>
</ exercise_identification>
<nessage_i dentification>
<nessage_text _format _i dentifier>NBC2</ nessage_text format _identifier>
<ori gi nat or >COMTHI RDFLT</ ori gi nat or >
</ message_i dentification>
<l ocati on_of _weat her >
<l atitude_degrees>17</| atitude_degrees>
<latitude_m nutes>17</I|atitude_m nutes>
<l atitude_hem sphere>S</| atitude_hem sphere>
<l ongi t ude_degrees>107</| ongi t ude_degr ees>
<l ongi t ude_m nut es>36</1 ongi t ude_m nut es>
<l ongi t ude_heni spher e>W&/ | ongi t ude_hemi spher e>
</l ocati on_of weat her >
<observation_day_ti me>
<day>12</ day>
<ti me_hour>12</ti me_hour >
<time_m n>15</time_m n>
<time_zone>Z</tine_zone>
</ observation_day_tinme>
<wi nd>
<wi nd_di rection>122</w nd_direction>
<vari abl e_wi nd_direction/>
<wi nd_speed>18</w nd_speed>
</wi nd>
<Super ai r _dat a>
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<Superair_data_group_of fields>
<t enper at ure_cel si us>-30</t enperature_cel si us>
<dewpoi nt _t enper at ure_cel si us>- 25</ dewpoi nt _t enper at ure_cel si us>
<wi nd_di recti on>226</w nd_di rection>
<peak_gust s_knot s>54</ peak_gusts_knot s>
</ 5uperair_data_group_of fields>
<Superair_data_group_of fields>
<t enperature_cel sius> 27</tenperature_cel si us>
<dewpoi nt _tenperature_cel si us> 32</ dewpoi nt _tenperat ure_cel si us>
<wi nd_di recti on>249</w nd_di rection>
<peak_gust s_knot s>62</ peak_gust s_knot s>
</ 5uperair_data_group_of _fields>
<Super ai r _dat a>
BT

NNNN
BT
<exercise_identification>
<exer ci se_ni ckname>MAH _MAHI </ exer ci se_ni cknanme>
</ exercise_identification>
<nessage_i dentification>

<nessage_text _format_identifier>TARCET</ nessage_text_format_identifier>
<ori gi nat or >NPS</ or i gi nat or >
</ message_i dentification>
<l ocati on_of _weat her >
<l atitude_degrees>74</| atitude_degrees>
<l atitude_m nutes>17</| atitude_m nutes>
<l atitude_hem sphere>N</| atitude_hem sphere>
<l ongi t ude_degrees>164</| ongi t ude_degrees>
<l ongi t ude_nmi nut es>15</ | ongi t ude_m nut es>
<l ongi t ude_hemni spher e>E</ | ongi t ude_hem spher e>
</l ocati on_of _weat her >
<observation_day_ti me>
<day>28</ day>
<ti me_hour >22</ti me_hour >
<time_m n>50</time_m n>
<tinme_zone>Z</tine_zone>
</ observation_day_tinme>
<wi nd>
<wi nd_di recti on>137</w nd_direction>
<vari abl e_wi nd_direction/>
<wi nd_speed>23</w nd_speed>
</wi nd>
<Super ai r _dat a>
<Superair_data_group_of fields>
<t enperature_cel si us>-30</tenperature_cel si us>
<dewpoi nt _tenperat ure_cel si us>-25</ dewpoi nt _tenperat ure_cel si us>
<wi nd_di recti on>308</wi nd_direction>
<peak_gust s_knot s>82</ peak_gust s_knot s>
</ 5uperair_data_group_of _fields>
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<Superair_data_group_of fields>
<t enperature_cel si us>-37</tenperature_cel sius>
<dewpoi nt _t enper at ure_cel si us>- 32</ dewpoi nt _t enper at ure_cel si us>
<wi nd_di recti on>172</w nd_direction>
<peak_gusts_knot s>35</ peak_gusts_knot s>
</ 5uperair_data_group_of fields>
<Super ai r _dat a>
BT

NNNN
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